Sos. 


COPYRIGHT DEPOSIT. 


AUGUST 15, 1944 


The Armored Scout Car 


Sometimes bristling with machine guns, 
but primarily intended as a_ personnel 
carrier the scout car is one of the main 
army wheeled vehicles. Designed to drive 
from front, rear or both, depending on 
road conditions, engineers provided ade- 
quate bearing protection by using 28 
Timken Roller Bearings in the wheels, 
transfer case, differential, pinion and 
steering gear of this vital war vehicle. 


When the designs for war are replaced 


by those for peace time products remem- 
a 


IMKE! 
} | i is A) 
forth £ 


TAPERED ROLLER BEARINGS 


ber that army vehicles were built to 
operate under the most rugged condi- 
tions — to go wherever and whenever 
they were called upon. Then the lessons 
learned in war will assure an even better 
peace time product. 


Victory may be nearer than we think. 
Plan on obtaining all the advantages 
which Timken Roller Bearings offer in 
automotive equipment by specifying 
them wherever wheels and shafts turn. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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WITH VERSATILE HEALD BORE-MaTicg = """° 





FOR ALL JOBS— 
ALL OPERATIONS— 
ALL MATERIALS! Single-point tools 





~ are extensively employed for borizing operations 


on Heald Bore-Matics, cutting being done in a generated action. Broadnose tools ™ and form 


tools are also used, often in conjunction with single-point tools, tool action being plunge cut. In 


addition to these tools, drills and reamers also can be effectively employed. 


Tools can be rotated in a fixed sweep ~~ by boring heads, can be rotated and simulta- 


neously fed radially by rotating tool slides or can be rotated with cam control for con- 
tour operations; tools also can be mounted in tool blocks on the table, on cross-slides, 


or on angular slides for longitudinal tool travel, cross-feeding or angular 


movement. Cross-slides also provide means of indexing tools and tool retraction. 


Still another possibility are rotary tool blocks for spherical boring and turn- 


ing. Any one of these tooling methods can be used separately or all of them can be combined for 
multiple operations on a single Bore-Matic. For more informa- 


tion, write... The Heald Machine Co., Worcester 6, Mass., U.S.A. 
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THIS IS TOOLING VERSATILITY 


Tooling of Heald Bore-Matics is s 


pecially designed 
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“VERSATILITY FACTOR” 
in your Post War Tools 






p 
V. F. 2— Genes 








fo meet the specific r 


Versatile basic design makes 


equirements of each job, 
Possible almost 


limitless tooling combinations. Shown left is g 


Heald No. 47A Bore-Mati 


¢ tooled up to drill, 


face, turn, chamfer and bore gear blanks. 
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TWIN MODEL 145-GZ WAUKESHA ENGINES power 
the new 38-ton High Speed Tractor M-6...big brother 
to the M-4 which has a single Waukesha Engine of 
the same model. The engine is designed and built 
by Waukesha Motor Company, and both tractors 
are designed and built by Allis-Chalmers in co- 
operation with the Army Ordnance Department. 


First things first...and first things fast. To our 
American artillerymen that means superiority of fire 
power—and moving up the big guns in a hurry! 

The giant artillery tractors start rolling. Powered 
by wartime Waukesha Engines...no road is too 
rough ...no terrain too tough. Up come the 8-in. 
guns and the 240 mm. howitzers . . . into position... 
and it’s all over but the shooting... 





American fire power, amazingly accurate and 
deadly destructive, pounds the enemy defenses to 
pieces. It’s all deeply depressing to enemy army 
morale. 

No ordinary engine gives M-6 and M-4 Military 
Tractors their power to pull—their smoothness and 
swiftness. It’s a wartime Waukesha—Model 145-GZ 
—a super power plant built by Waukesha to out- 
power and out-perform any similar engine of the 
same size ever produced! 

Every Waukesha Engine will be a wartime engine, 
until V-Day. Then there'll be Waukesha peacetime 
engines for your special requirements. Write Wau- 
kesha engineers now about your future engine needs. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 


NEW YORK 9 TULSA ° LOS ANGELES 
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QUICK FACTS 


About High-Speed Milling 
For Future-Minded Manufacturers 



































New products and new materials require new methods and new 
machines. Lower costs and faster production will be yours by meth- 
ods such as now made possible by Onsrud high speed milling ma- 
chines. Redesigned types of this equipment as well as new types, 
now in various stages of development, will bring economies equal 
to the full potential of the metals themselves. As you plan your 
|] production for the future, remember these five facts regarding non- 
ferrous metal milling. 





The light metals—aluminum, magnesium and their alloys—have 
4 cutting characteristics that make high speed milling not only 
ct No- feasible but desirable. 


These metals, with almost limitless applications, will likely attain 
the status of a plentiful, low-cost basic industrial material. 


Production records and job experience—notably those obtained in 
making aircraft parts—prove that high speed milling lowers pro- 
duction costs drastically. There is no sacrifice of quality or accu- 
racy in achieving production rates not possible with older methods. 











To take full advantage of the possibilities of high speed milling, 
it is not enough to increase cutter RPM of conventional machines. 
The light metals have been called the “metals of motion.” Equip- 
ment for their machining must possess high speed feed traverse 
and unusual flexibility. 





As pioneer builders of high speed, high production machines, 
Onsrud Machine Works, Inc., has the necessary background of 
experience and the intimate knowledge of the subject to build such 
machines. Look to Onsrud in the future for developments in high 
speed milling equipment for the light metals and their alloys. 











ONSRUD MACHINE WORKS, INC. 
3925 Palmer Street, Chicago 47, Illinois 





Manufacturers of Routers, Shapers, Automatic Contour Milling 
Machines and Related Portable Tools for Aircraft Production 
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OF LIFE OR DEATH! 


Valves—that’s what these are—and their innocent 
appearance serves only to conceal their importance. 
For these valves are to modern warfare what the 


famous “horseshoe nail” (for the want of which the 


battle was lost!) stood for in the simpler fighting 


days of two hundred years ago. Designed for the 
control of oil, gas and other fluids, they are in active 
wartime service in aircraft of all types on every 
fighting front. 

The four Weatherhead plants have long been 
fully engaged in making vital parts for the nation’s 





war machines at the rate of more than a million a 
day—and are prepared to make the same gigantic 


contribution to the peacetime needs of the nation! 
Look Ahead with & 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 





Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 











FREE: Write on company letterhead for “Seeds of Industry” —a history of The 
Weatherhead Company, its many facilities and diversified products. 
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A LEAK-PROOF PRESS FIT 


Victor Oil Seals are lathe turned or centerless 
ground to a tolerance of plus or minus .002”. 
The outer edge is maintained parallel to 
and concentric with the shaft. Close 
control of production insures an out- 
side diameter slightly larger than 
the bore of the housing, making 
certain a leak-proof press fit. 


AN EXCLUSIVE 
VICTOR 
FEATURE 











VICTOR 
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Good On All 


BUNDY WELD STEEL 


IT’S DOUBLE 
WALLED 


NO INSIDE 
BEAD HERE 


COPPER COATED 


INSIDE AND OUT 


Unique, Exclusive Bundyweld 
Provides Superior Construction 


Depend on Bundyweld, for superior 
strength and resistance to vibration 
This solid double-walled 
steel tubing, laterally rolled from a 
1010 
steel strip and completely copper 
brazed throughout the entire 360° of 


fatigue. 
single copper-coated S.A.E. 
wall contact, assures the utmost in 


ductility, cleanliness and uniform 
wall thickness. 


Bundyweld is furnished hard or 
annealed in a wide range of stand- 
ard diameters and gauges up to 5%” 
O. D. Special sizes, cold drawn as 
desired. Also furnished in Monel. 
Write ug direct for further data in 
connection with your war or peace- 
time tubing problems. Bundy Engi- 
neers will be glad to assist you. 
Bundy Tubing Company, Detroit 13. 


“FAMOUS LIFE LINES” FOR WAR AND PEACE 


BUNDY 
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* * 


Four Counts 


TUBING 


* Leak . 
joints 


© Safely Perm 


Proof, 


Pressure _ Proof 
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YOUR EXPECTATIONS * ©ver-torqueing 
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ENGINEERED To Ei 


BUNDY 














TUBING DISTRIBUTORS AND REPRESENTATIVES: 


Pacific Metals Company, Ltd. 
3100 19th Street 
San Francisco 10, California 


Standard Tube Sales Corp. 
1 Admiral Avenue 
Masp->th. New York City, N. Y. 


Rutan & Company 
112 South 16th Street 
Philadelphia 2, Pennsylvania 


Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


Eagle Metals Company 
3628 East Marginal Way 
Seattle 4, Washington 
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In certain military aircraft engines, water 
injection into the intake manifold above 
the carburetor results in increasing 
power as much as 40%. Cylinder and 
ring wear, according to reports, are re- 
duced and carbon formations minimized. 


Apparently the improvement comes 
from reduced cylinder head tempera- 
tures and a slowing down of the rate of 
fuel burning with consequently more 
complete combustion without detona- 
tion. Refinements of this practice in the 
aircraft field might make water injec- 
tion feasible for automotive engines. 


To the builders of the ‘‘engine-of- 
the-future’’ — whatever its features of 
advanced design may be— Muskegon 
engineers and metallurgists offer their 
vast piston ring building experience. 


Buy More War Bords! 
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MUSKEGON PISTON RING CO. 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 


a 


_ “double duty” is ultra-conservative for 
the production ability of this automatic lathe. 
For it can out-produce two, three, or even four 
manually operated machines wherever parts are to 
be turned out in large quantities. 

What's more, its operation is so simple that one 
man, or woman, can tend two or three machines at 





atime. With but one small lever to control a whole 
cycle of operations, the training problem is prac- 
tically eliminated. It’s designed to handle a wide 
variety of between-centers and chucking work with 
high speed multiple cutting and extreme accuracy. 
If you can use this kind of production—to save 
man-power and cut costs—now and in the post- 
war period—ask for facts about the Gisholt Hy- 
draulic Automatic Lathe. 


GISHOLT MACHINE COMPANY 


1205 East Washington Ave. «+ Madison 3, Wis. 


Look Ahead... Keep Ahead... With Gisholt Improvements in Metal Turning 





TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
+ 





A Single Cardox System Provides Engineered Extinguishing 


Coverage for One or a Number of Hazards... Large and Small 


The swift efficiency of carbon dioxide 
for fire extinguishment is thoroughly 
recognized. But, where a few pounds, 
properly applied, will stop one fire, 
another may call for tons . . . for ex- 
ample, to provide total flooding of large 
plant production areas, or for severe 
outdoor hazards. 

With the Cardox method of control 
and engineered application, Cardox CO, 
pap, oa instantly in pounds or tons 
—gives new protection scope to this 
non-damaging, non-contaminating 
medium for fire extinguishing. 


Enhanced CO2 Performance 
A Cardox System—engineered for the 
specific hazards it covers—extinguishes 
fires by a timed mass discharge of Cardox 
CO,—stored at 0°F. in a mechanically 
refrigerated Storage Unit. 

Enhanced extinguishing performance 
is possible because, as controlled and 
applied—in pounds or tons—in Cardox 
Systems: (1) Cardox CO, has uniform 
extinguishing characteristics regardless 
of plant or atmospheric temperatures; 
2) Applications can be engineered in 
aoc’ Fo be with therequirements ofeach 








Seta a Ro 


igust 15, 1944 


specific hazard covered; (3) High CO, 
snow yield provides increased coolin 
effect (carbon dioxide released at 0°F. 
yields 45% CO, snow); (4) Effective 
projection through relatively great dis- 
tance is achieved—even outdoors. 


Tough Hazards Have 
*"Engineered’’ Cardox Systems 


It is no coincidence that frequently 
when hazards are toughest to handle. . . 
where fire or gee y the extinguish- 
ing medium would disrupt carefully 
planned war goods production schedules 
. .. engineered protection is provided by 
Cardox Fire uthheuichiog Systems. 


If you would like more information 
for use in solving current war plant fire 
rotection problems . . . or in formulat- 
ing fire protection plans that will pre- 
vent dangerous delays in getting post- 
war production in high gear . . . write 


on company letterhead for Bulletin 484. 


CARDOX CORPORATION 
BELL BUILDING e CHICAGO 1, ILLINOIS 
District Offices in 
New York, Boston, Washington, Detroit, Cleveland, 
Atlanta, Pittsburgh, San Francisco, LosAngeles, Seattle 





COz FIRECEXTINGUISHING SYSTEMS 
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FOR EXAMPLE 


These sketches illustrate simply the 
broad scope of protection that can 
be provided by a single Cardox 
System. The range of efficient ap- 
plications between these extremes 
is practically unlimited. 





Outdoor Transformers. Local direct 
application at very high rate builds 
area flooding effect outdoors. For 
hazards such as this a Cardox Sys- 
tem stands ready at the first flash 
of fire with tons of Cardox CO:, if 


needed. 





. ot’ 
Cardox Hose Reel provides effective 
pessuations for ous h di 
calling for a few pounds of Card 
COo—or a few hundred. eeapaier 





Cardox CO:2 is eupetied instantly in 
pounds or tons from a single Stor- 
age Unit containing 500 to 
125 tons at controlled low tempera- 
ture of 0°F. and 300 p.s. i. 
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On the Far-Flung Battle Fronts 








of the world, millions of Hyatt Roller Bearings 
are doing their jobs consistently well...carrying 
the bearing loads of tanks, planes, guns, 
ships, trucks, and tractor bulldozers. 





On the Home Front, too. 


<a 





Hyatt continues to serve America...on railway 
and highway and farm, in mill and factory... 
wherever wheels and shafts turn for victory! 


Hyatt Roller Bearings are built to last...with minimum care. But don’t forget to 
give them the proper attention all precious anti-friction bearings deserve today. 


HYATT BEARINGS DIVISION ~GENERAL MOTORS CORPORATION - HARRISON, NEW JERSEY 
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WAR PLANES USING 
AMERICAN HAMMERED PISTON RINGS \-3 Grasshopper 
L-4 Grasshopper 






A-20 Havoc L-5 Sentinel , 
A-22 Maryland O-52 Owl ~ 
A-24 Dauntless P-40F War Howk : 
ve A-25 Shrike P-43 Lancer 
? A-29 Hudson 


P-47 Thunderbolte 


A-30 Baltimore P-51B Mustang ; 


A-31 Vengeance P-61 Black Widow 
A-34 Buccaneer P-66 Vanguard 
A-36 Invoder AT-6 Texan 
B-17 Flying Fortress AT-7 Navigotor 
B-18 Bolo AT-8 Bobcat 
8-23 Dragon AT-9 Jeep 
B-24 Liberator AT-10 Wichita 
B-25 Mitchell AT-11 Kansos 
B-26 Marauder AT-13 Yankee Doodle 
B-29 Superfortress AT-14 Yankee Doodle 
8-34 Ventura AT-15 Crewmoker 
C-43 Traveler AT-17 Bobcat 
C-45A Voyager AT-19 Reliant 
C-46 Commando BT-13 Valiant 
C-47 Skytrain BT-15 Valiant 
C-53 Skytrooper PT-13 Caydet 
° C-54 Skymaster PT-17 Caydet 
C-56 Lodestor PT-19 Cornell 
C-61 Forwarder ? PT-22 Recruit 
C-69 Constellation PT-26 Cornell 
C-76 Caravan F2A Buffalo 
C-87 Liberator Express F4F Wildcat 
J-4-F Widgeon F4U Corsair 
L-1 Vigilant FA6F Hellcat 
l-2 Hedgehopper N2T Tutor 


OS2U Kingfisher 
PBM Moriner 
PBY Catalina 
PB2Y Coronado 
SB2A Bermuda 
SB2C Helldiver 
$B2U Vindicator 
SBO-3 Dauntless 


SO3C Seagull PROVING GROUNDS 


SNC Falcon u 

SNJ Texan , 

a In 80 types of Allied war planes—from 
TBF Avenger the smallest like this L-4 Grasshopper to 
JRM-) Mars ‘ 

YO-51 Dragonfly the B-29 Superfortress...in destroyers, 


ikorsky Helicopter ° : 
a escort and landing craft, submarines... 


in tanks, trucks, jeeps, bulldozers, Ameri- 
can Hammered Piston Rings prove their 
absolute correctness for every purpose. 


Koppers Company, American Hammered 





ariiolam diate OlhariiolaWm-Sollilulea- Wastes atelier 
4 RASSHOPPER SPOTTING ARTILLERY FIRE 





American Hammered Ez 
- Piston Rings — 


The only Army-Navy 
A KOPPERS PRODUCT 


"E" awarded for 
Piston Ring Production 


























One of the many 
types of Sylphon 
Thermostats sup- 
plied to the auto- 
motive manufac- 
turer. Extensive 
engineering facil- 
ities available for 
special designing. 


OQ™ of these days—soon we hope—drafting rooms 
will be working overtime rushing “general ar- 
rangements” for pew civilian automobiles. Body de- 
signers and production men probably will be having 
their usual arguments—but one thing is certain . . 
post-war buyers will look at the works. 

Never before have we, as a people, become so 
conscious of sound engineering practice. Returning 
service men will remember the refinements that kept 
their automotive equipment running under condi- 
tions they never thought possible . . . home-front 


TEMPERATURE CONTROLS... 


ULTO 


THE FULTON SYLPHON CoO., KNOXVILLE 4, TENNESSEE 


THEY'LL LOOK 
AT 
Wels WORKS 


soldiers will recall the troubles they had when their 
cars were made to run long after they normally 
would have been traded in. 


One of the things that helps to keep cars running 
is the automotive thermostat . . . pioneered by The 
Fulton Sylphon Co. and improved models will be 
used to assure the same dependable service in post- 
war cars. Why not start thinking now about these 
universally accepted thermostats for 4 

your 194X design? Write for Bulletin 
OB-824. 


BELLOWS... BELLOWS ASSEMBLIES 
SINCE 1904 


Canadian Representatives, Darling Bros., Montreal 
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Old Mining Shaft at New- 
gate Prison in Granby, Conn. 
The Granby Mines, perhaps 
the most historic in America, 
are over 225 years old. 































The Capacity to TAKE IT!” 


Tobe Capacitors have proved they can “take it” — 
under all operating conditions. Their reputation 
for long life and dependability has grown con- 
stantly through sixteen years of specialized capac- 
itor manufacturing experience. Behind this rec- 
ord stands unceasing Tobe research, frequent and 
rigid inspections and conservative ratings. The 
Tobe SPG capacitor illustrated below is a good 
example of Tobe quality. Top grade materials, 
of course. Kraft tissue, aluminum foil. Mineral oil 
impregnated and filled, in a streamlined drawn 
container, hermetically sealed. Designed for 
operation under a wide temperature range. Tobe 
engineers are at your ready disposal in all 
capacitor problems. Inquiries and requests for 
samples will receive prompt attention. 












SPECIFICATIONS 




















4 SPG-CAPACITORS MIDGET SPG-CAPACITORS 
TYPE SPG* TYPE SPGM* MIDGET 
RATINGS . . .05 to 2.0 mfd. 600 V. D.C. 
.05 mfd. to 1.0 mfd. 1,000 V. D.C. RATES . . . .05, .1 and CAPAOR 
: STANDARD CAPACITANCE TOLERANCE . . . 20%** 2x.05 600 V.D.C. 
. TEST VOLTAGE ..... Twice D.C. rating .0Sand.1 1,000 V.D.C. 
GROUND TEST... 2... 2,500 Volts D. C. ee 
OPERATING TEMPERATURE 233° F co 1as° ¢ STANDARD CAPACITANCE TOLERANCE . . . 20% 
SHUNT RESISTANCE GROUND TEST .... 2... 2,500 V. D.C. 
.05 to 0.1 mfd. 20,000 megohms OPERATING TEMPERATURES. . -55° Fto 185° F coeneli 
-25 to 0.5 mfd. 12,000 megohms —_—guyyt RESISTANCE. . . . 20,000 megohms 


1.0 mfd. 10,000 megohms 

2.0 mfd. 5,000 megohms POWER FACTOR . . At 1,000 cycles—.0075 
POWER FACTOR 1,000 cycles—.002 to .005 CONTAINER SIZE 
CONTAINER SIZE 


Width %”, length 154’, height 2%" | _ Width %”, length 1%¢’, height 114" 

MOUNTING HOLE CENTERS ......... 1” MOUNTING HOLE CENTERS ......... 1%” 
TSCHM, *Data sheets showing complete code number for units having a specific capaci- 
ov Nn tance value and voltage rating available on request. **Other tolerances available. 











Bo Illustrations show capacitors with terminals on bottom. 
° Capacitors also available with terminals on top. 


os A small part in victory today...A BIG PART IN INDUSTRY TOMORROW 
Massach™” 








%, 
a tie 
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External Surface 
Smoothness 18 


Considerable research has gone into the 
effect of aircraft surfaces on aircraft per- 
formance. Here are some data on the subject 
that will put you ahead of the parade. 
Ways and means as well as the “why’s” 
are fully explained and illustrated. 


Production Improvements 
Raised Bomber Output 20 


Producing more units per square foot of 
floor space is the theme of this article. It 
is well illustrated and tells how the man- 
hours and the floor space were utilized. It 
is most revealing. You must read it. 


Lockheed Lightning 
Long Range Fighter 26 


Here is a two page drawing reproduced by 
courtesy of Flight, London. It is so com- 
plete that no description is necessary except 
a table of pertinent data. It shows all 
you could want to know about this formid- 
able war machine. Page 26. That’s right. 


Flying Fortress Heating 
System 30 


Complete in its presentation of text and 
illustration is this article on aircraft heat- 
ing. This subject has become a real en- 
gineering problem and how it is being effi- 
ciently accomplished in this case makes 
more data for the notebook. 


> Daimler Armored Car 32 


The design of this new war machine pre- 
sents some features brand new in automo- 
biles for either war or civilian use. You 
will be interested to read about it and 
study the illustrations. 
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More On Leadership 
By Julian Chase 


A FEW issues back there appeared in this column 
some comments on leadership in a democratic 
form of government. The point was made that, for 
the greatest good of all its citizens and for the con- 
tinuance of such a government over even a moder- 
ately long period, it is essential that its leadership 
be informed, intelligent and intellectually honest. 

If we agree that that statement has in it at least 
a modicum of truth, we can look with interest and 
undoubtedly will look with some degree of astonish- 
ment and misgiving at certain pronouncements in 
the recently adopted platform of the political party 
in power, and at statements made by the key-noter 
at that party’s latest national convention. 

The first two paragraphs of Section III of that 
platform read as follows: 

“Before war came the Democratic administration 
awakened the nation, in time, to the dangers that 
threatened its very existence. 

“It succeeded in building, in time, the best-trained 
and equipped Army in the world, the most powerful 
Navy in the world, the greatest air force in the world 
and the largest merchant marine in the world.” 

The italics are ours but italics are not necessary, 
in view of the punctuation, the phraseology and the 
repetition, to make perfectly clear the meaning it 
was intended to convey. In time? In time for what? 
In time to prevent the disaster of Pearl Harbor? In 
time to save the Philippines, Guam and Wake? In 
time to prevent the sinking of scores of our tankers 
off the Atlantic coast and thus forestall the serious 
crippling of our highway transportation system? In 
time to save what was then our only source of rub- 
ber, our principal source of tin and other essential 
materials? In time for what? In time for the war 
or for the election? 

And was it the administration alone that built our 
Army and our Navy and made them the best equipped 
fighting forces in the world? Didn’t industry have 
anything to do with it? Didn’t Republicans as well 
as Democrats contribute equally, not as members of 
this or that political party, but as patriotic Ameri- 
cans who wholeheartedly and without partisanship 
devoted all of their energies and their ingenuity to 
the task of pulling us out of a deep and treacherous 
hole into which circumstances, largely divertable but 

(Turn to page 96, please) 
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Coiling equipment forms bars up to 2'/2"' diameter 


LARGE SIZE springs can now be 
supplied at a speed that will “perk up” your produc- 
tion schedules. Extensive manufacturing facilities at 


Mucehlhausen are responsible, where one entire plant is To improve product performance, use 
devoted to hot-coiled springs. 


Besides quick, quantity delivery, you get two other M UEHLHA USEN 


important advantages from this hot-coil specialization: 
Design of your springs by Muehlhausen engineers to D e d 
best meet operating conditions; extra spring life gained esigne 


by “production lab” control of all processes. 


See how these springs are made— SEND FOR NEW SPRINGS 


ILLUSTRATED FOLDER ON HOT-COILING SPRINGS. 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
650 Michigan Avenue, Logansport, Indiana 
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SWPA Report Favors 
Industry Channels for 


Disposal of Surplus 


N ITS report submitted recently to the Surplus War 

Property Administration concerning the disposal 

of surplus aircraft by the United States Govern- 
ment, the Surplus Aircraft Advisory Subcommittee 
advises that surplus warplanes should not be main- 
tained as a civilian military reserve, because as such 
they would become only meaningless quantities of obso- 
lete planes that would add nothing to America’s mili- 
tary strength and instead would serve to create an 
impression of national security that would be false. 
Neither of the two extremes—dumping surplus planes 
on the market at whatever prices they will bring nor 
the scrapping of all surplus aircraft—is advocated, but 
rather the use of industry channels in a normal way 
as offering the greatest benefit to the country. 

The committee has been studying the problem since 
March 15 of this year, during which time conferences 
were held with representatives of the aircraft manu- 
facturing industry, air transport companies, airline 
pilots, labor organizations, and trade associations hav- 
ing aviation interests. It is pointed out that the re- 
port represents unanimity of opinion of all commit- 
tee members comprising L. Welch Pogue, chairman, 
who also is head of the Civil Aeronautics Board; 
Stokeley W. Morgan, chief, Aviation Division, Dept. 
of State; Col. F. Trubee Davison, chief, Special 
Projects Office Headquarters, Army Air Forces; Rear 
Admiral Lawrence B. Richardson, assistant chief, 
Navy Bureau of Aeronautics; William A. M. Burden, 
Assistant Secretary of Commerce; Walter E. Joyce, 
vice-president, Defense Plant Corp.; Paul T. David, 
chief fiscal.analyst, Bureau of the Budget; and William 
Pawley, consultant, Surplus Aircraft Disposal, Foreign 
Economie Administration. 

The report urges the necessity for the close co- 
ordination of disposal policies in respect of national 
and international operations, pointing out that there 
are Many interwoven factors requiring the operating 
Personnel to be sensitive to changing world conditions. 
In this report, the committee recommends that: 

1) The Director of the Aviation Division, under 
the direction of the Surplus War Property Adminis- 
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trator, should be empowered to make divisions of 
quantities of surplus aircraft for domestic and foreign 
disposal, and to make allocations of transport types of 
aircraft to individual applicants; also, that a working 
committee be established to act upon the conclusions 
of the Aviation Division. This committee is to in- 
clude representatives of the Department of State, War 
Department, Navy Department, Department of Com- 
merce, Civil Aeronautics Board, Reconstruction 
Finance Corporation, and the Foreign Economic Ad- 
ministration, and of such other Federal agencies as the 
Surplus War Property Administrator may direct. 

(2) There should be established an Aircraft Ad- 
visory Board which, whenever requested by the Sur- 
plus War Property Administrator, will serve in an 
advisory capacity to the Administrator on broad policy 
matters; such Board to consist of one member from 
each of the Federal agencies mentioned in the previ- 
ous recommendation. 

After dealing with over-all policy in Part I, the 
report sets forth in Part II specific recommendations in 
some detail. The different types of surplus aircraft are 
divided into five classes: (A) Tactical aircraft, meaning 
planes useful only for military purposes; (B) Trans- 
port aircraft, meaning larger planes primarily useful 
for scheduled transport operations; (C) Personal air- 
craft, smaller planes with non-military uses (adaptable 
to personal flying, fixed-base operations, training, and 
a wide variety of miscellaneous uses by Governmental 
departments and private corporations; (D) Aircraft 
equipment and components, useful for both military 
and non-military purposes; (E) Unabsorbed surplus, 
meaning all other planes and components (including 
equipment in unsound condition) not useful for fur- 
ther military or commercial purposes. 

In discussing the disposal of tactical aircraft, the 
committee emphasizes its recognition that the only 
significant permissible market will be the govern- 
ments of friendly foreign nations and recommends 
that no surplus tactical aircraft, designated as Class 
A, be disposed of save with the specific approval of 

(Turn to page 98, please) 
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Method of Maintaining 


Smoothness of Airplane 


NCREASING demands for a higher type of aircraft 


Zone 1 surfaces are those on which smoothness is 





tices 
performance have resulted in considerable aero- most critical to performance. On such surfaces fair- spot 
dynamic research into the effect of the surface ness is of supreme importance, even more so than ing 

smoothness of aircraft structures on this performance. strict adherence to contour. In general, the slope of 
This surface smoothness should not be confused with the surface should vary smoothly along the direction Des: 
so-called laminar flow characteristics, which relate to of airflow. A simple and reliable fairness test is to A. § 
another subject entirely. Surface smoothness discussed rock or roll a straight edge around the surface in the t 
here alludes to the elimination of surface bumps, dents, direction of the airflow. If the straight edge will roll : 
and other depressions and projections which interfere smoothly without bumping, the surface is satisfactory. ( 
with the smooth flow of an air stream past or around A bump, however slight, betrays the presence of a é 
the surfaces concerned. fairness-destroying hollow. The structure must be ( 
stiff enough to avoid development of these hollows 
under any normal flight load. 
The conditions set forth for Zone 1 surfaces present ( 
a definite challenge to the ingenuity of designers, tool- 
a ing and manufacturing personnel, for it is generally B. § 
agreed that such smoothness cannot be obtained in 
most cases with existing design, techniques and prac- | 
| Cs 
| 
D. 
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tices. Following are notes on design, tooling, riveting, 
spotwelding and the use of organic finishes contribut- 
ing to the production of such surfaces. 


Design 

A. Skin gages should not be less than 0.040 in., as 
these would require dimpling and are inherently 
“canned” as received in the sheet. Dimpled skins 
cannot be riveted by the NACA or regular method 
and produce the smoothness desired. The only ex- 
ception to this practice might be for spotwelded 
assemblies, where the gage can be a minimum of 
0.082 in. To avoid distortion, skins should be 
countersunk for screws wherever possible rather 
than dimpled. 

B. Stamped inner frames may provide a satisfactory 
substructure, but a considerable amount of research 
along this line is yet to be made. 

C. Shrink flanges formed on the hydro press cannot 
be expected to mate with or maintain a true, 
smooth contour without some handworking. 

D. Nose ribs should be cut away at the leading edge 


Fig. 4—NACA hand riveting 


method. 
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By A. H. Petersen 


Production Design Department Engineer, 
Lockheed Aircraft Corp. 


Surfaces 


to insure forming to fit the contour exactly. 

E. Parts that can be formed by stretching will meet 
Zone 1 smoothness requirements if sub-structures 
are stiff enough. 

F. All skin joints should be of the butt. type. Where 
gages change at these joints, whether chordwise or 
spanwise, the difference should be made up by add- 
ing shims under the thinner skin or by milling off 
the thicker skin at a taper of approxinrately 25 to 1, 
as shown in Fig. 1. 


G. Fuselage stringers should have a curved skin at- 
taching flange to prevent flat areas at the rivet 
lines. 

Tooling 


The usual procedure of hydro press forming of flat- 
flanged parts, wherein parts are formed from 24 SO, 
hand-worked to remove wrinkles and to set joggles, 
heat treated and again hand-worked to remove heat- 
treat distortion, will not produce parts which will give 
an assembly the required surface smoothness. Where 

(Turn to page 104, please) 
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Production Improvements that 


Bomber Output « 


HE Kansas City Division of North American 

Aviation, Inc., fabricates the B-25 Mitchell. It 

has become the largest medium bomber producing 
plant in the world within little more than two years. 
The constant aim of J. H. (Dutch) Kindelberger, com- 
pany president, at the Kansas and Dallas divisions as 
well as at the parent Inglewood plant, has been to pro- 
duce more units per square foot of factory space per 
manhour. 

The most vivid constant at the Kansas plant is 
change; the enterprise is entirely geared to immediate 
change. Methods enginering is in constant flux. Time 
and motion savings, cost reductions, increased produc- 
tion speed and flow have resulted, with phenomenal 
improvements in procedure. Within the year, total 
manhours per B-25 airframe have been reduced 40 per 
cent. Other progress is developing under the able man- 
agement of Harold R. Raynor and Dutch Kindelber- 
ger. In this article will be described some of the 
methods and practices that have contributed to the 
production accomplishments. 

North American has its Methods Department or- 
ganized for close shop liaison. There are 47 engineers 
in this department, under a chief methods engineer 
and a yeneral supervisor of production engineering. 
Their group functions are broken down into: (1) De- 


tail Manufacturing and Tooling, (2) Material Control 
and Storage, (3) Processing, (4) Sub-Assembly and 
Inspection, (5) Frame and Sheet Metal Sub-Assembly, 
(6) Final Assembly, Armament, Flight, (7) Electrical 
and Electrical Operations, (8) Salvage, Service, Pro- 
tection, (9) Production Illustration, (10) Special 
Assignments. 

The Methods staff is constantly on the factory floor, 
intimately in touch with all operations and with shop 
personnel. From this liaison there stems that contin- 
uous flow of improvements reflected in the upward 
curve of production per manhour and per square foot 
of floor space, by which Raynor gages management 
progress. The Methods setup is distinctive within the 
orbit of the writer’s observation. 

Within recent months improvements have been made 
in (a) tooling program, (b) re-arrangements and re- 
organization, (c) shop practice, (d) production con- 
trol, (e) development of a continuous cycle. These 
have definitely minimized rejections, increased man- 


This sketch shows a suggested future horizontal as- 
sembly and drill jig operation for the center section 
sub-assembly department to handle skins complete from 
sheet stock storage rack, through router and drill to 
completed center section and assembly within one de- 
partmental area. This is a future refinement planned 
to increase quality, reduce manhours and personnel. 


AUTOMOTIVE and AVIATION INDUSTRIES 





Ke 





‘ 
4i 





ot 


aa 













—— 


Raised © 


Kansas City Plant _® 


By 
Gerald 
Eldridge 


Stedman 


—— 


hour production and lowered the quantity of material 
in float. 

A tooling program became standard practice. It in- 
volved preparation of a tool survey, appointment of a 
tool coordinator, assignment of a tool planner, compo- 
sition of a tooling procedure and creation of a blanket 
tool order, particularly covering construction of all 
saw trim jigs. 

Some 500 parts were worked in the sheet metal shop, 
each with a different sequence of operations and usu- 
ally processed in small lots, with work stations set up 
by operations. This initial looseness resulted in large 
accumulations of bulky parts in all stages of com- 
pletion and in long moves between operations. Attend- 
ant weaknesses in supervision and tendencies to shift 
responsibilities developed. Procedure has been effec- 
tively routinized by a completely new layout which 
has forced the work to flow through six stations on 
definite schedules under control of a dispatcher. The 
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A spar jig for assembling 
the B-25 wing center section. 
The employe in the immedi- 
ate foreground is installing 
Cleco clamps, which hold the 
spar web to the spar caps 
temporarily while riveting 
and drilling is completed. 


Center section jigs are moved 
by an overhead crane to a 
pick-up line, where various 
installations, such as landing 
gear struts, and hydraulic 
pumps, are made, 


six stations are: (1) Duct—flange router, bandsaw 
and burr benches, (2) Shapers—table saws and burr 
benches, (3) Shear Station—scribe and drill benches, 
Liebert shears and burr benches, (4) Planish—power 
and planish hammers, (5) Trim and Drill Jigs—all 
large trim and drill jigs, shear and burr benches, (6) 
Bench Form—special hand forming operations inca- 
pable of being handled at above stations. This setup 
assures prompt completion of each job in work, uni- 
form workmanship, maximum occupation of worker’s 
time without instruction, a labor and miscellaneous 
machinery pool, specific supervisional responsibilities, 
maximum flexibility, speedier flow, less “in float” 
material. 

One of the many examples of improved setup is the 
reorganization of operations surrounding the Sheri- 
dan stretching presses. The Sheridan replaces manual 
stretching; it can stretch a 24S aluminum alloy sheet 
267 in. long, 48 in. wide and .081 in. thick into con- 
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tinuous double curvature of varying 

radius in 1.73 minutes after over- 

block jaw insertion. Two 60 ton hy- 
draulic, trunnion mounted tension cyl- 
inders are designed to facilitate the 
elevation of the jaw from horizontal 
to 15 deg. past vertical through an are 
about the trunnion pin, the operation 
being by rack and pinion. Slide units 
are motor geared, rapid and precise 
control being accomplished by remote 
control panel push button. Pneumati- 
cally actuated, its 48 in. jaws do not 
slip or tear the work. The table block 
| is supported on three rams; the right 
ram being separately controlled. This 
arrangement permits the block to be 
set at the greatest height and angle to obtain best pull. 
The Sheridan is particularly adapted to such work 
as the stretch float of forward bottom sheets. A 12 ft. 
stringer was being stretched when observed, the elon- 





































The Sheridan stretcher in use in the ma- 
terial preparation department. 








































After front, center and rear sections of 
the B-25 Mitchell are mated in the high 
bay, they progress from station to sta- 
tion by the overhead conveyor arrange- 
ment shown until landing gear and wheels 
are installed and the plane is placed on 
a floor conveyor track. This photograph 
shows mating of the center and front 
sections of the fuselage. Note that the 
front section, to the right, has been rolled 
into place on a roller conveyor. 











gation amounting to 3 in. in that operation. In this 

special Sheridan setup, squaring shears and punch 

press are positioned to trim ends and punch tool holes, 

without waste motion, as the skins come from the 
stretcher. 

There have been many improvements in 
shop practice. For example, the Mead belt 
sander (%4 in., % in. and 1 in. abrasive 
belts) has supplanted file, rasp, “knife sharp- 
eners” and other burring tools with conse- 
quent improvement in quality. Hole burring, 
previously done with large drill bits mounted 
on file handles, is now accomplished more eas- 
ily by countersinks in drill presses for larger 
holes, stop countersinks in hand drill motors, 
snake adapters (for confined spaces) for 

smaller holes and special chisels for burr re- 
moval where scratches are not objectionable. 
Small radii at cutout corners are needle filed 
by drill motor, the motors being C clamped to 





Many of these routers are used at the Kansas City plant. 
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Overhead tracks for these drill presses in 

the material preparation department gives 

the employe fingertip control over the drill. 

The Alclad sheets have been marked and the 

free movement of the drill enables him to 

hit a pinpoint mark on the sheet with little 
chance for error. 


the benches, thus eliminating manual 
operation. 

Portable, pedal operated pneumatic 
punches have replaced hand punches. 
These include models equipped with 
¥, in. pilot for punching pilot holes in 
the overpress templates. 

Operator instruction sheets, de- 
scribing each operation in detail 
(with sketch) have removed varia- 
tions in technique between day and 
night shifts. 

Ingenious adaptations have been 
made, such as the conversion of a No. 
450 Chicago pneumatic riveting machine into an ex- 
cellent numbering machine. Extensive use of Strippit 
punches has been made for extrusions and sheet metal. 
This work is set up on special jigs and involves the use 
of Wales dies in a clamped fixture which has saved 
much drilling. To relieve load on the 4 ft. brakes, Per- 
kins Junior punch presses are used. These are fitted 





Ball-bearing topped steel posts simplifies 
the movement of Alclad sheets. 


{ completed B-25 Mitchell center section 
assembly travels by overhead conveyor 
from the pick-up line, where landing gear 
Struts, hydraulic pumps and _ similar 
equipment have been installed, to the 
vezinning of an installation line. At the 
end of this assembly line, it will be ready 
for mating with front and rear sections 


of the Mitchell. 
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with dies and have automatic feeds for large orders of 
small parts. A hand router jig is coming into use. 
This is a steel nest over Hydrocal and serves as both 
a drill and trimming jig. The Onsrud 4% to % hp 
hand router is used. Extensive use of band saw jigs 
of Kirksite, Hydrocal, Plasteloid, with sawing edges 
faced in steel, is also effecting production improve- 
ment. A novel NAA method to increase 
worker sense of machine responsibility and 
care is that of tagging every machine with 
a sign showing its cost. Example: “Bliss, 
350 T Press, cost $26,500—Take Care of 
It.” 

A program was installed recently to pro- 
duce profiled parts more economically by 
conserving material and manpower through 
rearrangements of the router setup by plac- 
ing all possible parts in nested layouts, thus 
utilizing maximum area of aluminum 
sheets. Manpower has been conserved by 
special job assignments that have devel- 
oped specialized worker expertness. The 
system keeps machines busy all of the time 


(Turn to page 76, please) 









































upper New York State, the Ward LaFrance 

Truck Div., Great American Industries, Inc., of 
Elmira, N. Y., has been noted as a manufacturer of 
heavy duty commercial trucks and custom-built fire- 
fighting equipment for over 25 years. That this back- 
ground of specialization made the company eminently 
well fitted to undertake the production of the M-1l 
Heavy Wrecker for the Army is attested by the facts. 
In 1943 Ward LaFrance delivered to the Army $17,- 
250,000 worth of vehicles; and $3 million worth of 
spare parts. 


(Ce in the valley of the mountain region of 


Although this performance dwarfs peacetime rec- 
ords by coraparison, the job was done with the same 
executive personnel and the same type of labor as be- 











(Above )—In the frame assembly de- 
partment—close-up of Airco automatic 
flame - cutting machine, one of the 
hardest working pieces of equipment 
in the plant. 


(Right )—Vehicles about ready for de- 
livery. Here is shown the operation cf 
winding cable on the hoist mechanism 
of the vehicle. 
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Ward LaFrance Builds Army 


fore. Even the basic plant has remained the same, 
save for additions, comprising neighboring buiidings 
which were taken into the fold and equipped for 
handling special operations. 

While production of the Heavy Wrecker at Elmira 
is essentially an assembly operation, the major units, 
in the interest of standardization, coming from a 
group of some 75 to 80 vendors, including Continental 
for engines, Fuller for transmissions, Timken for 
axles, etc., many machine and manufacturing opera- 
tions are done in their own plant. Thus only one of 
the major functions of engineering and management 
has been the selection of units and sources, the estab- 
lishment of specifications, the scheduling of compo- 
nents, and a constant policing of schedules so as to meet 


(Above )—View in sub-assembly department. 
In the foreground is the assembly line for 
the final preparation of engines—installa- 
tion of accessories, transmission, and other 
attachments. 
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Heavy Wrecker 


the demands of the Army. During the course of the 
war, this operation has had its ups and downs depend- 
ing upon the flow of components from the outside. At 
one stage, the company hit a peak month’s output of 
$3 million in vehicles alone. 

Even an assembled vehicle requires many special! 
operations in the assembly plant. For example, the 
variety of frame castings, cross members, forgings and 
special fire apparatus items are machined in a well- 
organized machine shop. Although the blank frame 
side rails and cross-members are purchased from the 
outside, the parts are machined and the frame is as- 
sembled here. Too, there is a sizable welding depart- 
ment, comprising Hobart arc welding booths, Airco 
automatic torch cutting machines, oxy-acetylene weld- 





(Above)—End of the final assembly line 
showing the two parallel lines with vehicles 
emerging from the paint spray booths. 
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By Joseph Geschelin 


ing equipment for producing a variety of welded fab- 
ricated parts and sub-assemblies, also sheet metal, up- 
holstering, wood-working and painting departments 
for both trucks and fire apparatus. 

It may be appreciated that a plant of this character 
relies to a great extent upon individual skills, pos- 
sessed to a remarkable degree by the workers who have 
lived with the organization for many years. Moreover, 
the custom building of heavy duty vehicles implies im- 
provization of methods and simple equipment to a 
large extent. Indeed, these are the outstanding char- 
acteristics of Ward LaFrance. 

For postwar, the company intends to continue as a 
major producer of fire fighting equipment and special- 

(Turn to page 194, please) 






(Above )—In the machine shop—one cf 
the most modern pieces of equipment 
found here is this single-spindle Cin- 
cinnati Hydro-Tel used for production 
jobs. This department also contains a 
battery of Cincinnati Duplex mills. 





(Lejt)—Looking down the chassis as- 

sembly line. Note the overhead hoist 

and craneways spaced for facilitating 

the handling of all heavy lifting opera- 
tions. 
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surface) 
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or slippery) 
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Drawings used by 
courtesy of Fiaenr. London. Sketch of main spar pick-up outboard of booms. The cor- 
rugated stiffening is skinned on both sides at fuel tank 
locations, as shown in the detail. 
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TEMMING from its beginnings as a producer of 

leaf springs and seat springs for horse-drawn 

carriages and delivery wagons 65 years ago, the 
futhill Spring Co., Chicago, Ill., embarked upon the 
manufacture of springs for motor cars in the early 
days of the automobile, equipping such pioneers as the 
Thomas Flyer, Stoddard-Dayton, and Mitchell-Lewis. 
Today, Tuthill is known as an important producer of 
leaf springs for heavy-duty trucks, buses, trailers, and 
the like. In addition to its normal business with 
manufacturers in this country, the company devel- 
oped a healthy export business many years ago and 
in this field has specialized not only in springs for 
heavy-duty vehicles but as a supplier of replacement 
springs suitable for the special requirements of Ameri- 
can-made passenger cars in overseas service. 


Although leaf springs have been used on vehicles 
of every description for more than a century, like 


(Right )—One of the most modern pieces 
of production equipment in the Tuthill 
plant is this eight-head spring forming 
unit for leaves up to 62 in. in length. 
Heat treating is done in a special “‘walk- 
ing beam” furnace with side door outlet, 
shown in the background. Heated spring 
leaves are transferred to the spring form- 
ing machine, center, which has adjustable 
vertical keys to shape the leaf to a master 
form, The leaves, in turn, are transferred 
to the forms on the movable chain for 
quenching in the bath, foreground. 


Tuthill Important 


many other articles in common use they have been con- 
sidered quite prosaic. Few people, even among engi- 
neers, realize the wealth of technical background and 
invention encompassed not only in the design of the 
product but in the development of manufacturing 
methods and specialized production equipment. 


The heavy-duty spring business may be likened to 
a glorified job-shop. To satisfy the demands of motor 
vehicle builders, the organization is prepared to make 
an endless variety of sizes and forms, usually in small 
lots and even in single pieces if need be. Such re- 
quirements, although not uncommon among parts 
makers, connote great flexibility in production man- 
agement and facilities. These talents exist in full 
measure at Tuthill. Here will be found unique heat 
treating and forming equipment designed for the 
purpose. In their conception, such techniques are the 
result of specialization for 65 years. Some equip- 
ment is designed to make single 
pieces, one at a time; others are ex- 
amples of flexible production equip- 
ment capable of rapid changeover 
from one job to another. 

The backbone of the operation is 


(Left)—Example of modernity is this 
American Wheelabrator unit for “shot- 
peening” such spring leaves as are spe- 
cified for this treatment by the customer. 
Parts are placed on the conveyor chain 
shown at the left for passage through the 
machine, discharging at the right. 
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Producer of Leaf Springs 


the staff of skilled spring makers who learned their 
trade many years ago. During the war these key men 
have been supplemented by relatively inexperienced 
people who have been trained to assist the experienced 
men and to operate some of the more automatic ma- 
chinery. As an example of modernity we can point 
to the adoption of the latest type “shot-peening” 
technique to increase the fatigue life of springs. This 
equipment is available for use where specified by the 
customer. Although the plant is small and compact, 
some of the burden of materials handling has been 
effectively relieved by the use of the new Autcematic 
Transporter, a small industrial truck with a front 
wheel power drive. 

The material in general use for making motor ve- 
hicle springs is Silico-manganese steel, SAE 9260. 
After suitable heat-treatment, it can be expected to 
show by laboratory tests tensile strength of over 
200,000 psi; elastic limit in excess of 
170,000 psi, with reduction of area 
of 25 per cent. It is usually received 
in bars 25 to 30 feet long which are 
sheared to the lengths required for 
each individual leaf. 


(Below )—Another of the basic operations 
on spring leaves for heavy duty springs 
is shown here. This is the tapering roll 
for tapering leaf ends. The leaves thus 
treated are first heated in the furnace at 
the left. 
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The main leaf is sent from the shear to the “eye 
machine,” where the ends are heated and rolled up to 
form an eye on each end. A “single operation” eye 
machine will scarf, roll up, and “size” the eye by in- 
serting a sizing pin, at a rate of better than ten eyes 
per minute. Small lots usually are made on a “three 
operation” machine which is slower but easier to set 
up. These leaves are punched for the center bolt, 
either hot or cold, depending upon the thickness of the 
stock. Rivet holes also are punched and countersunk 
for rebound clips. The ends of the leaves usually are 
diamond pointed or they may be tapered to a thin 
edge in a tapering roll. 


Forming and hardening usually are done in one 
operation on specialized machines. Short leaves (up 
to 18 in. long) are heated to 1620 F in a continuous 
walking beam type furnace, using gas for fuel. At 

(Turn to page 82, please) 



















(Above )—Smaller leaves—up to 17 in. 
in length—are handled in this short plate 
heating, forming, and quenching unit at 
the rate of 24 plates per minute. The 
heat treating furnace is of “walking 
beam” type with automatic temperature 
control, Plates are fed from the furnace 
into the forming station by an “iron man” 
device. Formed plates drop onto the con- 
veyor belt for quenching in an oil bath 
in which the oil is recirculated and cooled. 
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Flying Fortress Equipped with Glycol I 
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wifi | = J GT Wi a paste l The circulation of the glycol is con- rac 
Glycol Pump 2% ( Zz eet tinuous and therefore it must be con- ing 
Filter | stantly cooled. For this purpose a radia- ter 
—— ) | \ tor is installed between the spars in the rec 
a left hand wing gap. Ram air from the sen 
Exhaust Stack& Heaters =| intercooler air inlet absorbs heat from top 
ap ep the glycol at the radiator, and passes enc 
ae teem te through the radiator and into the cabin. has 
Diagrammatic drawing of glycol system The cooled glycol passes into the supply dir 
tank. A controllable damper in the gu 
radiator may be operated to spill the air ove 
overboard if desired. far 
che 
N THE article, “Aircraft Heating Systems of Three Auxiliary System ing 
] Types,” which was published in the June 15 issue The auxiliary heating system of the Boeing Fortress na 
of AUTOMOTIVE AND AVIATION INDUSTRIES, a uses the same principle of heat exchange as that em- Ek 
description was given of the steam, exhaust-hot air ployed by the normal heating system and has a heater 
and internal combustion systems and their installa- unit, filter, relief valve, pump and supply tank in- tuk 
tions in Douglas airplanes. For heating the B-17F stallation in nacelle No. 3 identical to the correspond- tw 
Flying Fortresses, engineers of the Boeing Aircraft ing installation of the main heating system in nacelle 17’ 
Co. designed a glycol system consisting of main and No. 2. Eight radiator-fan assemblies are connected “O 
auxiliary units, both of which operate on the same by glycol tubing to the heater units in nacelle No. 3. fu 
principle of heat exchange. Five of these are the non-recirculating type (external 
Main System 
The Fortress main system is supplied with 
hot air which is transferred to the cabin 
from a glycol system installed in nacelle No. 2. erry . 
The heating system fluid, a glycol solution of Contfor SW eo : 
55 per cent diethylene glycol and 45 per cent 
ethylene glycol by weight, is stored in a tank 
located in the top of nacelle. The glycol flows 
from the tank to the engine-room pump which 
circulates the fluid at a rate of 55 to 60 U.S. - 
gallons per hour. The flow is directed to a ~ 
filter which removes impurities from the fluid, 
the glycol then being pumped through three = 
heaters, which are installed in series and lo- ToB 


cated in the exhaust stack, where it conducts 
the heat furnished by exhaust gases. A relief 
valve, located between the pump and filter, by- 
passes the glycol back to the supply line if 
high pressure is built up in the system during 
cold weather, or if the heaters are clogged. 


Operation diagram for main heating system 











| 
| 1 Full Output of Heating — 
System Thrown Into Cabin. 
2 Cold Air Inlet Closed. 


Hot Air Circulation In 
Cabin. 





Full Output of Heatin 
1 Euttem Spills Overboard 
2 Full Volume of Cold Air 


Enters Cabin. 


3 Cold Air Circulation In 
Cabin. 





The glycol system operates continuously regardless of the ot tie Corel 
position of heating controls. The flow of hot air must Cold Air Inlet Closed , 
therefore be unrestricted to prevent damage to the 2 ir Inle : 


glycol system. Heating controls must be in “off’’ position 
for all ground operation of engines. 
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3 No Circulation In Cabin. 
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radiator air supply) and the remain- 
ing are the recirculating type (in- 
ternal radiator air supply.) The non- 
recirculating type radiator-fan as- 
semblies are located in the astrodome, 
top turret, ball turret, and tail gun 
enclosure. Each of these assemblies 
has a hand operated damper which \ 
directs the flow of heated air to the 

guns and/or windows, or spills it 

overboard. The recirculating radiator- 

fan assemblies are provided with overboard dis- 
charge ducts and damper type controls for regulat- 
ing the amount of heated air admitted to the pilots’, 
navigators’, and radio operator’s compartments. 
Electric fan control is automatic. 

Two thermo-switches, mounted on the glycol 
tubing under the flow of the pilots’ compartment, 
turn five non-recirculating radiator fans “ON” at 
177 C and the three recirculating radiator fans 
“ON” at 77 C. The thermo-switches are capable of 
functioning when the master switch is “ON.” 
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B—17F auxiliary heating system 


A—Radiator Assy., Astrodome 


B—Radiator Assy., Upper 
Turret 


C—Radiator Assy., Tail Turret 
D—Radiator Assy., Ball Turret 
E—Radiator Assy., Navigators 


Heater 

F—Radiator Assy., Cockpit 
Heater 

G—Radiator Assy., Radio 
Compartment 

H—Defroster Intake, Ball 
Turret 

J—Defroster Intake, Astro- 
dome 

K—Defroster Exhaust, Astro- 
dome 


B—17F Main heating 
A—Radiator Assy. 
B—Cabin Air Control 


C—Bomber’s Air & Defroster 
Control 





L—Defroster Intake, Upper 


Turret 

M-—Defroster Exhaust, Upper 
Turret 

N—Defroster Intake, Tail 
Turret 

O—Defroster Exhaust, Tail 
Turret 

P—Relief Valve 

R—Pump 


S—Filter, Glycol 
T—Heaters, Glycol 


U—Tank (Capacity, 1 U.S. Gal. 
or .86 B.1.G.) 


V—Thermoswitch 
W—Drain 


X—Defroster, Tail Gunner's 
Window 


and ventilating system 
D—Bomber’s Air Duct 
—E—Bomber’s Window Defroster 
F—Bomber’s Compt. Vent 
G—Pilot’s Ventilating Duct 
H—Pilot’s Air Control 
i—Lower Gunner’s Heating 
Duct 
J—Bomber’s Compt. Grill 
K—Pilot’s Air Duct 
L—Pilot’s Defroster & Control 


M—Navigator’s Air Control & 
Outlet 


N—Radio Compt. Air Control 
O—Radio Compt. Air Outlet 
P—Air Shutter Valve 
Q—Relief Valve 

R—Pump 

S—Filter 

T—Heaters 

U—Tank 
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Daimler Armored |¢ 


DESIGN FEATURES 


High Speed Driving in Reverse 
Dual Steering Mechanism 


Rear Engine 
Fluid Fiywheel 


NE of the most uncon- 
ventional automobile 


ate 4 , Five-S 

esigns produced for Four-Wheel Drive 
war service and successfully 

used to good effect in several sion 


theaters of war is the Daim- 
ler armored car, designed and 
produced by the Daimler 
Motor Co., England, whose 
chief engineer is C. M. Simp- 
son. It is an entirely differ- 
ent vehicle from the Daimler Scout (armored recon- 
naissance car) described and illustrated in AUTO- 
MOTIVE AND AVIATION INDUSTRIES of June 1, 1943. In- 
tended for an entirely different purpose, it is more 
heavily armored and armed, and is essentially a com- 
bat vehicle. Like the Scout car in 1938, when the de- 
sign work on both types was started, the armored car 
passed from the drawing board to the prototype stage 
in six months. In a revolving turret, this unique prod- 
uct carries two guns as its main armament, a high- 
velocity 2-pounder quick-firer and a 7.9 mm. Besa ma- 
chine gun on a co-axial mounting. In addition it has 
a Bren gun carried on an anti-aircraft mounting. 


Wheel Hubs 





Planetary Transmission 
Four-Wheel Independent Suspen- 
Planetary Reduction Gears in 


Hydraulic Disk Brakes 





One of the outstanding fea- 
tures of this vehicle is its 
duplicated steering control, 
by which it can be driven 
from either front or rear 
by the appointed driver in 
front or by the commander 
from the interior of the tur- 
ret. This feature enables it, 
when necessary, to be driven 
in reverse at any speed up to 
the forward maximum; the transmission provides five 
speeds both forward and reverse. 

The six-cylinder engine is at the rear and drives the 
four wheels through a Daimler fluid flywheel, a pre- 
selective five-speed transmission and a transfer and 
differential gear-box, from whence four propeller 
shafts issue and pass to a sprung spiral bevel reduc- 
tion gear at each “corner” of the chassis. The crown 
bevel gear in each case is coupled to a Tracta constant- 
velocity universal joint, whence the drive is carried by 
a short coupling shaft, through a second Tracta joint, 
to the sun wheel of planetary reduction gears within 
the road wheel hub. All wheels of the new Daimler 





| 
| 


EE 


Plan view of the Daimler armored car (Courtesy of The Automobile Engineer, 
London). 
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Car 


By M. W. Bourdon 


Special Correspondent of 
Automotive and Aviation 
Industries in Great Britain 


Wheels are inde- 
pendently sus- 
pended. The en- 
gine is in the rear. 


war model have independent suspension. 

The chassis frame resembles a flat-bottomed tray of 
armor plate, giving protection to the components above 
it on rough ground, for it should be realized that this 
is a vehicle capable of use over exceptionally rough 


s country, as well as on hard roads. At the approximate 


center of the frame on each side of the chassis is an 
armor plate “blister” containing a fuel tank. The 
two tanks hold 36 Imperial gallons. 

The superstructure, of heavy armor plate, welded 
throughout, is bolted to the chassis frame at many 
points to secure rigidity of the vehicle as a whole. 
The exterior design is such as to present the smallest 
possible target area, to offer a glancing surface to 
projectiles and to be proof against penetration or other 
damage by anything smaller than an anti-tank gun. 
The turret will traverse a full circle, and the two- 
pounder gun within it, like the co-axia!ly mounted 
Besa, is capable at any point of traverse of being ele- 
vate or depressed to the full range of the mounting. 

Typical of Daimler practice, though modified as re- 
quired by its special service, the six-cylinder engine, 
developing 100 bhp at 3600 rpm, has a bore and stroke 
of anproximately 334 by 454 in., giving it a piston dis- 
plac ment of about 316 cu in. Inclined overhead valves 
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Daimler armored car with full 
circle turret. Weight completely 
equipped 7.0 tons; overall length 
13 ft. and overall width 8.0 ft.; 
wheelbase 8.0 ft. 6.0 in. with track 
6.0 ft 6.0 in. Excluding the peri- 
scope the overall height is 13 ft. 


have pushrod operation from a 
chain driven camshaft. The 
four-bearing crankshaft is coun- 
ter-weighted and has a vibration 
damper. Steel connecting rods 
have fixed wrist pins for the 
aluminum pistons. 

The crankcase is shallower 
than standard to give more 
ground clearance, and with the 
same object a dry sump system of lubrication is used, 
with a twin gear type oil pump at the lower end of an 
inclined driveshaft which, at its upper end, drives the 
distributor of the fully screened ignition. Upon re- 
turning to the sump after circulation by the pressure 
side of the pump, the oil is picked up by the scavenging 
section and passed through an oil cooler on its way 
back to the main tank. 

Twin Solex non-spillable carburetors take their sup- 
ply of air through an oil-bath type of air cleaner and 
deliver their mixture through a manifold heated and 
temperature-controlled by water from the radiator by- 
pass thermostat. The radiator is behind the engine, 
just forward of slots in the rear panel of the super- 
structure through which air passes from the fan. 

The fiuid flywheel and the five-speed Wilson type 
planetary pre-selective transmission are unit-con- 
structed with the engine; the gear ratios are: lst— 
8.74, 2nd—4.89, 3rd—2.53, 4th—1.62 and high direct. 
The fluid flywheel is of improved Daimler design. It 
is of the “open circuit” type and differs from earlier 
designs in that the oil circulating vortex has an oval 
cross-section instead of the circular shape as previous- 
ly. Another difference is the elimination of the annu- 
lar guide ring of the driving member. 
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Bolted to the rear of the transmission is a trans- 
fer and differential casing, transmitting forward and 
reverse drive to a central differential gear operating 
between the wheels on the right-hand and left-hand 
sides respectively. From the differential the drive 
passes to a train of gears on either side; to these the 
front and rear propeller shafts are coupled for the 
transmission of torque to the final drive, the casing 
of which is bolted to the frame alongside each wheel 
and the planetary gears in the hubs. 

This arrangement of the differential and the use 
of four propeller shafts serves three purposes; it 
gives the maximum possible ground clearance on the 
longitudinal center line of the chassis (the propeller 
shafts running close alongside the frame sides, while 
the final drive casings are beside the engine at the 
rear) ; it limits the load conveyed by each shaft to the 
torque that can be transmitted through one road wheel 
and it provides the best possible guarantee against 
wheel spin, for the latter cannot occur unless both 
wheels on one side spin simultaneously. 

Originally another differential was fitted on each 
side, operating between the front and rear wheels, 
but this was found to be unnecessary and was elimi- 
nated. Another original feature omitted before large 
scale production commenced was four-wheel steering; 
this also was found unnecessary. 

The object of the planetary gearing in the hubs is 
to avoid the need for transmitting the high torque on 
the lower gear ratios through large-reduction gears 
and the axle drive shafts. The reduction in first gear, 
enabling the vehicle to climb a 50 per cent grade, is 
80 to 1 and the provision of a 3.5 to 1 reduction in 
the hubs greatly reduces the load imposed upon the 
final drive coupling shafts and their Tracta joints. 
These planetary gears can be removed if need be 
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Sectional view of the wheel hub with planetary 
gearing and disk brake (Courtesy of The Auto- 
Car, London). 





Front wheel drive, steering and suspension 
(Courtesy of The Automobile Engineer, 
London). 


without detaching the wheel; each has six planet 
wheels, thus effecting wide distribution of the load. 

An exceptionally wide amplitude of wheel move- 
ment vertically in relation to the chassis is provided 
by the independent suspension, i.e. 10 in. upward and 
6.0 in. downward from the normal, on the stationary 
and fully laden vehicle. The suspension is of the 
“wishbone” type with dual helical wire springs, which 
act through levers so arranged as to effect grading of 
spring resistance. 

Each disk brake, hydraulically activated and of 
Girling design, comprises an annular disk, with fric- 
tion facings, free to move laterally but rotating with 
the hub. The back plate carries a normally fixed but 
laterally adjustable pressure plate on one side of the 
annual disk and a laterally floating annular pressure 
plate on the other side. Radially, at 90 deg apart, 
pairs of hydraulically operated plungers engage the 
floating pressure plate in a lateral direction. On the 
opposite diameter to these plungers is a series of steel 
balls in conical seats. When hydraulic pressure is ap- 
plied the plungers force the floating pressure plate 
into contact with the rotating disk; the latter then 
commences to carry the pressure plate around with it. 
This slight movement causes the diametrically op- 
posite side of the pressure plate to ride up on the 
steel balls and cause it, with self-servo effect, to 
apply uniform pressure to the disk and exert friction 
grip on it between the two pressure plates. 

The hand brake applies to all four wheels with sepa 
rate mechanical operation by balls and cams. In 
order to increase the leverage without excessive move 
ment of the hand lever the latter operates through 4 
pawl and continuous ratchet wheel, so that the brakes 
can be applied, if necessary, by more than one stroke 

(Turn to page 100, please) 
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Projections of the spectrum of a steel sam- 
ple being studied by the spectroscopist. 





The Case Against “Tramp” Elements 


Ten minutes after a sample of steel is placed in the apparatus, where it is quickly 


delivered to the Inland laboratory its vaporized by an electric arc, and the spec- 


chemical content is clearly and perma- trum recorded on photographic film. 
nently recorded on spectrographic film. Inland uses the spectrographic labora- 
This film is greatly enlarged by projection, sow: fais frequent and rapid ee 
and is studied by the spectroscopist. There ac are being made. But this is only 
is not a chance for any “‘tramp’’ element one of the many methods used by Inland 
to pass undetected. to control the quality of steel—steel that 
The apparatus by which these checks is uniform from order to order—steel 


are made is known as a spectrograph. A that is easily fabricated with minimum 


small specially prepared sample of steel is wastage. 
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| Production Experience-- 


CUTTER NO. 2 


CUTTER NO. | 


oe mS. 
FEED RATE - 


Fig. 1—Relationship between spindle 
horsepower and feed rate. 


Machine—50 CSM vertical 
Spindle hp.—50 

Feed motor hp.—5 

Depth of cut 

Material hardness—210 BHN 


CUTTER DATA 
CUTTER NO. 1: 
Tip material—K3H Kennametal 
Brazed to C1 body 
No. of teeth—12 
Diameter—10 in. 
Speed—180 R.P.M 
Angles—7 deg. neg. Helix 
ots : rake 
eS lead 


CUTTER NO. 2: 
Tip material—K3H Kennametal 
Brazed to C1 body 
No. of teeth—14 
Diameter—12 in 
Speed—146 R.P.M. 


\ngles—same as above 


HE technique of milling steel with carbide is 
panes limited to the use of negative angles 
both in the rake and the helix. 
if we included the lower Brinells and semi-steels 


This is not true 


where positive angles are quite effective. But for 
reasonable cutter life, negative angles both rake and 
helix seem to be necessary to the success of this pro- 
cedure in the milling of steel and its alloys. Cutting 
pressures with a negative angle are applied to the tip 
away from the cutting edge an amount approximately 
equal to the chip thickness. 

This technique is characterized by the use of rela- 
tively high surface foot rates. Friction and abrasion 
are carbide’s worst enemies; the use of peripheral 
speeds that range from 500 to 1000 fpm apparently 
lessens the abrasive effect of the carbide tip while in 
the work. There are indications that the lower sur- 
face foot rates (in the neighborhood of 400 to 500) 
are advisable for heat-treated steels that Brinell in 
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Milling Steel with 


oh 2 ss 
SPINDLE HORSEPOWER 


Fig. 2— Relationship between 

spindle horsepower and depth of 

cut using negative angle milling 
cutter. 


Machine 2408 simplex 
Spindle motor—20 hp. 
Spindle speed—205 R.P.M. 
Feed rate—29.75 I.P.M. 


CUTTER DATA: 
Diameter—S8 in. 
No. of teeth—12 
Angles—7 deg. neg. rake 
7 helix 
15 ‘* lead 
Type—wedged inserts 
solid carbide 
Tip material—KM Kennametal 
Hardness—210 brinell 


the neighborhood of 375 to 425. Untreated steels, 
both carbon and alloy, are being milled successfully 
at surface foot rates as high as 800 to 1000 fpm 
Where it is necessary to obtain a high finish (in the 
neighborhood of 15 to 20 micro inches) a high surface 
foot rate and a relatively low chip load are necessary. 

Results of experimental work indicate definite ad- 
vantages of high chip loads. The thicker the chip 
the farther from the cutting edge will the cutting 
forces be applied. This assists in preventing the 
breakdown of this cutting edge, thus increasing the 
cutter life. A high chip load is also closely connected 
with a higher cubic inch of metal per horsepowel 
removal. 
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SPINDLE HORSEPOWER 


Fig. 3—Relationship between 
width of cut and spindle 
horsepower input. 


2408 simplex—20 hp. sp. motor 


CUTTER DATA: 

8” diameter—12 teeth 

Solid carbide inserts 
Speed—205 rpm 
Surface feet—429 
Feed: 36.75 ipm 
Chip load per tooth: 0.0149 
Depth of cut: 0.150 


There follows from the characteristics already re- 
ferred to, the use of relatively high feeds. Since the 


feed rate is dependent on the three fac- 
tors of chip load, number of teeth and 
revolutions per minute, the use of high 
peripheral speeds and high chip loads 
will result in a high rate at which the 
work-piece is being fed into the cut- 
ter. These feed rates will vary in dif- 
ferent applications and will depend, 
among other things, upon the amount 
of power available. 

Horsepower consumed in carbide 
milling of steel is relatively high. Ex- 
perimental and research work show the 
increase of cutting forces necessary to 
remove metal with negative angles 
amounting to as much as 15 per cent 
to 20 per cent. Reference here in dis- 
cussing high horsepower consumption 
is made, however, with regard to the 
rate of applying these cutting forces. 
Since the peripheral speeds are five to 
ten times higher than those commonly 
employed with high speed steel cut- 
ters, the rate of applying these cutting 
forces and the horsepower consumption 
are increased proportionately. Fig. 1 


oO 


a 


Auzust 15, 1944 


zarbide- Tipped Cutters 


By Dr. H. A. Frommelt 


Director of Research, 
Kearney & Trecker Corp. 


Important data on this growing metal cutting 

technique are presented here by authorities in 

that field. This article, based on the symposium 

held at the 1944 Westinghouse Machine Tool 

Forum, comprises abstracts of the paper given 

by Dr. H. A. Frommelt and of four prepared 
discussions. 


shows that in the relationship between spindle horse- 
power and feed rate, the curve is approximately a 
straight line, although the horsepower does not in- 
crease proportionately at the same rate as the feed 
rate. 

The result of tests showing the relationship be- 


Teiteeaeveye. tween horsepower and depth of cut (Fig. 2) also in- 
0574 x , ° . . . ° ° 
Se v& dicates a straight line relationship. Since the slope 
ae tae is greater than one, the increase in horsepower is 


proportionately less than the increase in the depth 
, of the cut. 
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45 DEG. 
LEAD ANGLE 


30 DEG. 


O DEG. LEAD ANGLE 


15 DEG. LEAD ANGLE 
10 DEG. LEAD ANGLE 


Fig. 4—Cutter life tests showing the number 
of workpieces cut and the spindle horse- 
power input using various lead angles. 

Size of cut 12 in. x 3% in. x 0.200 

Material—S.A.E. 4640—210 BHN 
Diameter cutter—5 in. with 8 teeth 
Feed rate—35 ipm 

Speed—489 rpm 
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Fig. 6 (Right)—Milling Douglas C strut pads. - 


Material—NE 8739 Angles—7 deg. N.R.—7 

Machine—Special Duplex N.H.—15 deg. Lead 

Speed—264 rpm 

Feed—13 ipm 

Hardness—360-400 BHN 

Spindle Motor—15 hp 
spindles 

Surface feet—552 

Chip Load—.0049 


CUTTER DATA 
8 in. No. of 


Spindle horsepower 
per spindle 

No. of passes per grind—22 

Total cu. in. metal 
per spindle 


driving 


Tolerances—Plus or minus 
Finish—20-30 micro inches 


Dimensions 
—10 


Fig. 7 (Above )—Milling slot in wing hinge. 


Hardness—402 BHN 
Spindle motor—15 hp 
Surface feet—552 
Chip load—.0041 
CUTTER DATA 

Dimensions—S8 in. diameter 
No. of teeth—12 effective 
Angles—15 deg. N.R.—0 deg. 


OPERATION RESULTS 
Spindle horsepower input—18.5 
No. of passes per grind—35 
Total cu. in. metal removed—183.4 
Cu. in. per spindle horsepower—5.7 
Tolerances—Plus or minus .0005 
Finish—20-20 micro inches 


Material—SAE 4340 
Machine—Simplex 
Speed—264 rpm 
Feed—13 ipm 


helix 


The relationship between spindle horsepower in- 
put and the width of cut with a constant diameter 
cutter as shown in Fig. 3 approximates a double re- 


verse S-type curve. The rate of increase in power 
is less from 3.0 in. to 5.0 in. than it is from 11% in. 
to 3.0 in. Two factors play an important part in this 
relationship. The entrance angle with the smaller 
work-piece is decidedly positive as compared with a 
true negative entrance angle with a 5.0 in. work- 
piece. The wider work-piece involves a longer arc of 
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deg. 


OPERATION RESULTS 
input—8.5 


hp. 


removed—52.0 


Cu. in, per spindle horsepower—.083 
.0005 in 


Fig 5 (Left)—Face milling tractor links. 


Material—Annealed Forging Hardness—185 bhn 
Machine—Special Duplex Spindle motor—7.5 hp 
Speed—200 rpm Surface feet—418 
Feed—.31 ipm Chip load—.0129 


CUTTER DATA 
Dimensions—8 in. diam. 
No. of teeth—12 
Angles—7 deg. N.R.—7 deg. N.H.—15 deg. Lead 


OPERATION RESULTS 
Spindle horsepower input—12 
No. of passes per grind—125 
Total cu. in. metal removed—663 
Cu. in. per spindle horsepower—1.43 
Tolerances—Plus or minus .0005 in. 
Finish—Superior to H.S.S. Cutters 





carbide cutting tip contact, hence 
relatively greater power consumption. 

The series of curves in Fig. 4 in- 
dicates the increase in horsepower 
with an increasing number of passes. 

The most striking characteristic of 

these curves is the fact that there is 

no increase in horsepower with a 15 

deg lead angle until just prior to the 

breakdown of the tip; the horsepower then increases 
from 33 to 42. 

Since the feed rate depends upon the three factors 
of chip load, number of teeth and surface feet per 
minute, the current practice limits the number of 
teeth employed in milling cutters. This pitch varies 
in different localities and among designers, but 4 
“rule-of-thumb” that seems to strike an average of 
current practice throughout the country can be ex- 
pressed by the diameter in inches plus two. Thus, 4 
4.0 in. cutter will have six teeth, a 6.0 in. cutter eight 
teeth, etc. The fundamental reason for employing 
coarse pitch cutters is the necessity for restricting 
horsepower consumption to within reasonable limits. 
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Molybdenum in cast steel is 

an answer to exacting impact 
requirements—hardenability is - 
improved and temper brittleness 
practically eliminated. 





MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 


DATA ON MOLYBDENUM APPLICATIONS. 
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There seems to be a further necessity for using fewer 
teeth in certain applications where a large chip ac- 
commodation space is necessary, due to the width of 
the cut or the length of time the carbide tip is in con- 
tact with the work-piece. 

The relationship between cutter diameter and face 
width of work-piece is important; this relationship 
should be in the ratio of approximately eight to five. 
A larger ratio results in a disastrous entrance angle, 
which lessens cutter life; a smaller ratio results in 
lessened cutter life due to prolonged contact of car- 
bide tip with work-piece. There are definite indica- 
tions that a carbide-tipped face mill cannot be used 
in a confined cut where the are of contact between the 
tip and the work-piece is 180 deg. 

Without exception, solid wedged type cutters show 
from 100 per cent to 300 per cent increase in totai 
cubic inches of metal removed per grind. Results of 
laboratory tests tend to indicate a reduction of 60 
per cent in carbide strength for brazed cutters. If 
brazed tips are used, cold treatment is helpful in re- 
lieving brazing strains as shown by an appreciable 
increase in cutter life when brazed carbide-tipped 
cutters are subjected to a cold treatment of 120 F 
below zero for two hours. 

Because of the coarse pitch cutters, flywheel effec 
seems essential. Attempts made to build such effect 
in cutter bodies is not considered either good design 
or effective in the elimination of undesirable impact 
loads. To eliminate these undesirable effects, result- 
ing from large cutting forces and coarse pitch cut- 
ters, a flywheel should be installed or preferably built 
into the machine. There are definite indications that 
flywheel effect is necessary in some categories of car- 
bide steel milling to increase cutter life and also to 
eliminate excessive depreciation of equipment. 

Typical illustrations of carbide steel milling opera- 
tions are shown in Figs. 5, 6, 7. Milling tractor 
links (Fig. 5) was performed on a Special Duplex 


Calculating Number of Teeth 
in Cutters 


By H. L. Pope, Engineering Service De- 
partment, Cincinnati Milling & Grinding 
Machines, Inc. 

ROM time to time an effort has 
been, made to set up some given 
? ; - 
rule whereby a quick calculation of the 
number of teeth in a cutter can be 
established. The “rule of thumb” sug- HP 
gested in the paper that the number of 
teeth in the cutter represent the 


the width of cut and finally by the cut- 
ting qualities of the material as de- 
termined by the horsepower required to 
remove a cubic inch of this material 
per minute. With these factors a very 
simple equation can be arrived at and 
expressed as follows: 


Number of teeth = 


Miuing Machine, spindles of which are powered by , 
7.5 hp motor. Conversion from high speed to car. 
bide face mills resulted in some interesting data. The 
feed rate was increased from 11 ipm to 31 ipm; th 
rpm from 57 to 200. These 8.0 in. cutters have wedged 
solid carbide blanks instead of brazed tips. The in. 
crease in number of cubic inches removed with this 
type of cutter is 663 as compared with 365 for the 
brazed tip milling cutter operated under the identical 
conditions. 

The size of the cut in milling the pads on the air. 
craft landing strut (Fig. 6) is .150 in. by 3% in. by 
414 in. These pads are heat treated to Brinell at ap 
proximately 400. The feed rate is 13 ipm, which is 
equivalent of a .005 in. chip load and the peripheral 
speed is 552. The 8.0 in. diameter face mills have 
10 teeth, whose angles are 7.0 deg negative helix. 
The lead angle on these cutters is 15 deg which gives 
apparently the best cutter life. The finish resulting 
from this operation is as good as 20 micro inches 
which is considerably better than that obtained with 
high speed cutters. 

Fig. 7 illustrates milling of slot in a wing hinge. 
This is an interrupted cut, which is detrimental to the 
life of the carbide tips. This SAE 4340 material is 
heat-treated to Brinell at approximately 420. The 
conversion from high speed cutters to carbide-tipped 
cutters resulted in an increase of the feed rate from 
one-half ipm to 13 ipm. The spindle speed was stepped 
up from 25 to 264 rom. This 8.0 in. diameter cutter 
has angle tips of zero deg helix and 15 deg negative 
rake. Perhaps the most outstanding feature of this 
operation, which is a regular production run, is the 
increases in cutter life from 11 inches per grind to 35. 
In addition, the tolerances are much closer—for paral- 
lelism .0002 in. is maintained; for width .0005 in. is 
maintained. The finish with carbide-tipped cutters 
is far superior to that of high speed; a 20 to 30 micro 
inch finish is a conservative estimate. 


be milled and using this value in the 
formula given here. In general, for 
very mild steels factor K may have a 
value of one, whereas in some of the 
tougher alloy steels its value may be 
as high as 1.4. These values are for 
cutters which are in good operating con- 
dition and some allowance should pre- 


HP ferably be made for the possibility of 





Horsepower of machine. 
K Horsepower required to re- 
move a cubic inch of material 


KDFWN 


greater power being required under 
conditions which prevail when the cut- 
ter becomes somewhat dull. 








diameter of the cutter in inches plus 
two is a little too elementary and apt to 
lead to disastrous and very disappoint- 
ing results. The suggestion is made, 
therefore, that we might profitably cal- 
culate the number of teeth which should 
be provided in the cutter by a determin- 
ation of the horsepower available on 
the machine which is to perform the 
milling operation, the feed per tooth 
which is most desired for the mate- 
rial to be cut, the peripheral cutting 
speeds which are most desired for the 
material to be cut, the depth of cut. 
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per minute. 
D = Depth of cut. 


F = Feed per tooth in inches. 
W = Width of cut in inches. 
N = RPM of cutter. 


In the equation it is essential that 
some effort be made to determine the 
value of factor K in advance, This can 
very easily be done by making an in- 
itial test cut which is known to be safe 
for the power which is available in 
the machine upon which the job is to 


Tungsten-Titanium Carbide 
Hardness 
By P. M. McKenna, President, 
Kennametal, Inc. 
Au of the examples reported by Dr. 
Frommelt were done with compo- 
sitions containing tungsten, titanium, 
carbide, corresponding to the chemical 
formula WTiC: This compound was 
synthesized first in 1937, when we 
heated titanium oxide, tungsten, car- 
bon and nickel to about 4300 F., al- 
(Turn to page 92, please) 
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By coating both sides with 


PERMATEX 
AVIATION FORM-A-GASKET Ao 


1 Pint Can 
with brush 


1 Gallon Pail 


Whatever the type of gasket . . . steel, copper, paper, 
composition, cork . . . Aviation Form-A-Gasket prevents: 
Loss of Compression 

Water Seepage 
Corrosion 
Head Seizure 
Very easy to apply. Self-levelling. Sets into position. 
Will not run ... even above 400° Fahr.- Disassembles 
readily without injury to gaskets or delicate parts. 
Aviation Form-A-Gasket is a liquid that is applied 
with a brush and changes in a few minutes to a paste. 
It produces a non-drying, elastic, adhesive, heat-resisting 
seal that is leakproof to fuels, lubricants and other liquids 
used in aeroplane and automobile motors. 


BROOKLYN 29 NEW YORK, U. S. A. 
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Re Kotating Wings 


We have often pointed out that the 
most certain way to kill anything is 
to praise it so highly that the public 
thinks it a marvel and a cure-all and 
then have it perform like any new en- 
gineering enterprise. The autogyro was 
reduced to the point where it was kept 
alive only because of the willingness of 
a wealthy enthusiast to feed the en- 
terprise money in large chunks and 
largely because the machine was first 
hailed as everyman’s opportunity to 
fly. The machine invented and per- 
fected by a man who had “never been 
able to fly a conventional airplane and 
had found this sure and safe method 
of getting off of the ground.” 


When most pilots flew the Gyro they 
found that it required a special skill 
and that it had certain characteristics 
which caused crack-ups in the hands of 
skilled pilots who tried to handle it 
like a conventional machine. The Gyro 
has many wonderful qualities and its 
cousin, the Helicopter, which is only 
possible because the Gyro wing con- 
struction had been perfected and was 
adopted in the new machine, has a 
great future unless it is killed by ex- 
aggerated promises. 

The present machines are expensive, 
somewhat difficult to handle and their 
wing construction needs a great deal of 
research before it is a production 
proposition. It is a conservative ap- 
proach backed by real engineering then 
following up a few machines in the 
hands of the public until the “bugs” 
are eliminated which will produce re- 
sults and not the grandiose promises 
of “production wizards” in non-aviation 
lines backed by large advertising ap- 
propriations and loosely made promises 
which will do it. As a people we have 
done wonders in producing machines 
for this war, but we have had soft 
spots and nearly everyone of these soft 
spots has been a company doing some- 
thing in mass production before it had 
found out how to do it. We have heard 
much of welded ships breaking in half 
but these ships were not built by ship- 
builders with decades of experience, but 
by men coming in from other lines and 
creating production records while find- 
ing out how to do the job. One must 
give them all credit for their courage 
and ingenuity and, perhaps, without 
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By Henry Lowe Brownback 





them we would never have gotten our 
task done in time but, while this may 
help win wars, it would be fatal in the 
creation of a market for you and I 
to invest our few dollars. 


Glues 


We have from time to time told about 
new adhesives and their qualities— 
sometimes their weaknesses. The phenol 
base glues have been superior to the 
urea-resins as they have been more 
nearly waterproof, easier to handle and 
less liable to crazing after a period of 
time. They had the disadvantage of 
needing heat to set them. I have just 
seen a wooden structure made with a 
new phenol-formaldyhide resin adhesive 
which is most interesting in that it 
sets and cures at room temperature. 
This requires a new technique to keep 
the glue from hardening in the pot 
quickly. The mixture is kept at a low 
temperature in an ice bath and it will 


_not set up for about two hours at room 


temperature after application to the 
wood. After setting it seems to have 
all of the qualities of the heat setting 
glues. This comparatively long assem- 
bly time will permit the design of many 
plastic “glued” structures which were 
heretofore impractical, 


Hull 


Several sizes of boat hulls have been 
built for the Army and Navy on an 
entirely new design which throws no 
spray and yet handles exactly like a 
normal boat. It is a patented design 
worked out in the past three years and 
should have applications in seaplane 
work as its design should make it very 
“soft” on landings and its ability to 
run without throwing any spray at all 
will be most valuable. 


Salt Engines 


The little engines developed for use 
in auxiliary work in aircraft should 
find a large market in the postwar 
world. It is strange how long it has 
taken to develop light power and how 
long the old heavy cast iron engine 
has hung on. Years ago a marine en- 
gine was a massive chunk of iron which 
took up most of the desirable space 


in a boat and now with high speed 
engines and gearing it is a light smooth 
running machine which can be installed 
in most any corner. 


Pp Lastics 


Lightweight cloth-base plastics have 
been used at many points in aircraft, 
but some forms have been subject to 
local tensile failures. This is being 
overcome by the inclusion of metal at 
the failure points, the plastic bonding 
the metal to the cloth. Certainly com- 
binations of wood, metal and cloth, spun 
glass, etc., with plastics, each mate- 
rial in the whole being used most ad- 
vantageously, have 4a tremendous 
future. 

Very thin seaplane planking may be 
made of wood and metal bonded to- 
gether to take advantage of the 
strength and worm-proof characteris- 
tics of the metal with the light wood 
giving it the backing necessary for 
stiffness or wood-cloth combinations 
may be made and whole seamless sec- 
tions molded and assembled on multi- 
material framework by plastic ad- 
hesives. Truly, the surface has only 
been scratched as far as this construc- 
tion has gone. The Army outboard 
“Stormboat” and the new “IVB” hol- 
low-bow airplane propeller driven air- 
craft rescue boats can be beached at 
full speed fully loaded on % in. ply- 
wood bottoms with no damage, thanks 
to proper design. 


Gasoline 


In the last issue of Airbriefs we 
prodded the engine builders a little 
about the inability of small engines 
to use premium motor fuel. I have 
had several replies and one of them 
coming from a man prominent in the 
engine business is so full of common 
sense and fits in so well with my ex- 
perience as an engine builder that I 
am going to quote from it. He said: 

“T thoroughly concur with you, from 
a sales and service viewpoint, that 
after the war we should build engines 
that will run on premium motor fuel 
and do a satisfactory job too. I realize 
that the CAA has a lot of arguments 
about high vapor pressure in automo- 
tive fuels, etc. The automobile manu- 
facturer found a way of overcoming 
vapor lock by improving the fuel sys- 
tem installations and there is no reason 
why the aircraft manufacturer can’t 
buckle down and design a fuel system 
for the aircraft engine which will per- 
mit the use of premium automotive 
fuel under all operating conditions. | 
hope that you will notice that I also 
dragged the aircraft manufacturer in 
on this discussion. In the final analysis, 
he has a certain responsibility in con- 
nection with the engine inasmuch as 
he insists on making the installation 
suit his airplane and most frequently 
disregards the requirements of the 
power plant!” 
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Does Ethocel Have What You Need 


for Extruded Trim? 





Trim has two functions—to protect and to decorate. 
Ethocel is particularly well adapted to fulfill both 
of these requirements. 


For Ethocel is tough. It will take a lot of punish- 
ment without complaining . . . even after years of 
service in cold or widely varying temperatures. 
Thus, it makes an ideal trim material for auto- 
mobile interiors, household items, and many other 
products. 


This ability to “take it’ comes naturally to Ethocel 
for it is made of Dow Ethylcellulose—the toughest 
cellulose material commercially available. Dis- 


Because it is made of Dow Ethylcellulose, Ethocel is inherently tough. This, plus its) 
decorativeness, makes it exceptionally well-suited for trim and similar products|| 


coloring plasticisers need not be added to gain 
strength. 


From a decorative standpoint, Ethocel is equally 
attractive. Color possibilities are almost unlimited 
and high gloss or matte finish can be obtained. 
Out-of-the-ordinary shapes are readily maintained. 


Ethocel is easily fabricated and stable to heat at 
ordinary molding temperatures. 


For further details on the advantages of using 
Ethocel for trim materials, write to Dow. 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 


New York + Boston + Philadelphia + Washington + Cleveland + Detroit + Chicago 
St. Louis + Houston + San Francisco + Los Angeles + Seattle 


STYRON . . for fabricators qriiadia moldings, extrusions, rod, 


DOW PLASTICS INCLUDE 


ETHOCEL . . for fabricators prolediie moldings, extrusions, coat- 
ings; available also as Ethocel Sheeting. 


SARAN .. . for fabricators producing moldings, extrusions, pipe, 


tubing, sheet; available also as Saran Film. 


rT HOCEL 


(DOW ETHYLCELLULOSE) 

























































Power Recovery System 
at Napier Aircraft Engine Plant 


Torque scale (left) and con- 

trol desk for the regenerative 

dynamometer system at the 
Napier factory. 


(Above) A 24-cylinder Sabre engine of 2200 
hp on the test stand and coupled to a re- 
generative dynamometer set incorporating 
the Ward-Leonard system. This equipment is 
designed for testing engines fitted with re- 
duction gears for counter-rotating propellers. 
For coupling to the two concentric shafts, 
the dynamometer comprises two units—an 
inner unit adjacent to the engine with a 
hollow shaft in which is the second shaft 
that is coupled to the solid shaft of the outer 
dynamometer. The two armatures of the 
dynamometer revolve in opposite directions. 
Provision is made for changing over to test 
engines with single propeller reduction gears. 
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(Below) Power recovery dynamometer 
equipment developed by The English 
Electric Co., Ltd., for testing aircraft en- 
gines at the Napier plant in England uses 
the well-known Ward-Leonard system. 
This photo shows a motor-generator set 
consisting of a synchronous alternating 
current machine and two direct current 
machines, each of which is coupled elec- 
trically to one unit of the dynamometer. 
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War Production Will Increase 
Until Germany Is Defeated 


Shortages Exist in Many Types of War Material 
Heavy Truck Program Still Lags Behind Schedule 


Despite current convictions in many 
quarters that the war is all but over 
in Europe, WPB announces that war 
production is still on the increase and 
will continue so until Germany is 
beaten. During June new contracts for 
war materials in the area served by 
the Detroit regional WPB numbered 
twice as many as the number of con- 
tracts canceled, with 153 new supply 
orders, including renewals, totaling 
$508 million, against terminations or 
contract changes amounting to $228 
million. In addition, contracts for 271 
facilities costing $7 million were ap- 
proved. 

The Chicago Ordnance District has 
disclosed that new contracts approved 
in that area in June hit the highest 
level since March, 1942, with a total of 
more than $496 million, against ter- 
minations of only slightly more than 
$5 million. 

Lieut.-Gen. Brehon B. Sommervell, 
commander of the Army Service Forces, 
also pointed up the need for increased 
production when he reported on Aug. 1 
that shortages exist in 320 categories 
of war material and that in 90 of them 
supplies on hand constitute less than 
50 per cent of minimum requirements. 
He pointed out that production for the 
Army Service Forces has declined from 
a high point of $2,122,000,000 in No- 
vember, 1943, to $1,852,000,000 in June 


_ of this year, whereas military needs 


have been increased by expanding mili- 
tary operations. He laid the production 
shortage to lack of manpower prin- 
cipally, with shortage of facilities also 
responsible in some cases. The raw 
material situation is generally satis- 
factory, he said. 

The heavy duty truck program con- 
tinues to be one of the most thorny prob- 
lems, with production during the sec- 
ond quarter of this year 22 per cent 
behind schedule. Chief difficulty is cen- 
tered around the shortage of forgings 
and castings, which is attributed to 
lack of manpower in foundries. The 
trouble is compounded by low wages 
prevailing in the industry, hot working 
conditions, especially during the sum- 
mer months, and lack of skilled fore- 
men to supervise the work. With the 
industry operating at only 50 to 60 
per cent of capacity and with rejections 
running as high as 50 per cent in cer- 
tain cases because of inferior machin- 


16 


ing qualities, war agencies have been 
working overtime to find some means 
of attracting capable labor to foundries 
and forge shops. Higher wages, which 
apparently is the only answer, is a 
stumbling block because any general 
wage increase would require repricing 
the product, a job which OPA says it 
cannot handle because of its own man- 
power shortage. WPB at a recent panel 
meeting in Detroit reported that the 
labor priority referral plan should solve 
the difficulty in six months. However, 
the urgency of demands for military 
trucks, caused by extensive damage 
of rail facilities in Normandy by 
Allied bombers, calls for action now, 
military men say, pointing out that 
twice as many trucks must be built 
during the next six months if military 
operations are not to be hampered. In- 
centive pay apparently offers the most 
promise for immediate relief, with one 


PNDUS TRY 


survey showing a gain of 42 per cent 
in production in 20 plants. WPB also 
has urged that women be employed 
wherever possible, although size of 
castings to be handled is a limiting fac- 
tor in this program. 

The automotive industry, which has 
been the backbone of the arms pro- 
gram, again has been called on to sup- 
ply urgently needed material in a 
hurry. The heavy shell program, once 
drastically reduced, now is again at 
full tilt because of the prodigious 
amount of large ammunition being 
consumed by heavy artillery at the 
battle front. 

Chevrolet Div. of General Motors has 
received a $17 million contract to make 
105 mm howitzer shells in five buildings 
of the St. Louis, Mo. ordnance plant. 
The company will put $12 million into 
machinery and equipment, for which 
it will later be reimbursed by the Ord- 
nance District. In addition, Ordnance 
will build a new forge plant and make 
alterations to buildings at a cost of 
$5 million. The long-range nature of 
the program, which contemplates start 
of production in December and attain- 
ment of peak output of $3.5 million 
monthly in June, 1945, indicates how 
military leaders are planning to press 

(Turn to page 102, please) 


Revision of “Little Steel Formula” 
Would Affect Economy of Entire Country 


Possibility of Steel Mill Wage Scales Being 
Made a Political Shuttlecock Causing Uneasiness 


By W. C. Hirsch 


Overshadowing in its potential effect 
on the steel price set-up, the possibility 
of a pre-election revision of the “Little 
Steel” formula looms perhaps as the 
cause of deepest all-around concern. 
Steel consumers, no less than steel pro- 
ducers, well recognize that such a move 
by the War Labor Board would affect 
the country’s economy as a whole, but 
that doesn’t lessen enxiety over the dif- 
ficulties which the steel market would 
have to face in such an eventuality. 
Those who think in terms of the na- 
tional economy are concerned about 
holding the price level stable generally, 
but the steel industry feels that it has 
not merely contributed more than its 
share to the holding of the line, but 
that, regardless of sacrifices, its war- 
time price policies have contributed im- 
measurably to smoothing the road for 
easy transition to normalcy. So it is 
little wonder that the very thought of 
steel mill wage scales and, as a now 
hardly escapable consequence, of steel 


prices being made a shuttlecock in the 
quadrennial tournament of politics 
causes considerable uneasiness in the 
minds of many. 

According to an American Iron & 
Steel Institute compilation, only 12 per 
cent of the steel produced in the first 
half of 1944 was alloy steel, compared 
with 16% per cent a year ago. This 
denotes a sharp decrease in the armed 
forces needs of high grade specialty 
steels and an increase in the tonnages 
of plain carbon steel required for the 
war. OPA has announced a new 
schedule of resale prices for NE 8600 
and 8700 and AISI 4100 and AISI 3100. 
The changes were all minor in character 
and, according to OPA, “will result in 
no increases in the general price level.” 
Shell steel demand in now expected to 
require around 370,000 tons of carbon 
steel a month and is making necessary 
curtailment of production of some not 
so urgently needed descriptions. Sheet 
mill capacity is being hard pressed by) 

(Turn to page 102, please) 
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I —You should use a ftough-timbre water- 5 


hardening high carbon tool steel 


(] A—For dies with intricate shapes and thin 
sections 


[] B—Fora wider margin of safety in hardening 


[] C—For tools that require red-hard properties 


a —When straight carbon tool steel is not 


tough enough for a job requiring maximum 6 


hardness 
[] A—You draw it below C-60/61 Rockwell 
[] B—You go to a high speed steel 


[] C—You use a .50% carbon silicon-molyb- 
denum water-hardening steel (Car- 
penter Solar) 


3 —The most useful characteristic of an oil- v4 


hardening tool steel is 
[] A—lIt hardens with a hard case and a 
tough core 


[] B—Safety in hardening and freedom from 
size change 


[| C—Furnace atmosphere does not affect sur- 
face hardness 


4 —To increase the toughness of high speed 8 


cutting tools 


{] A—Draw at 900°F. for 8 hours 
[) B—Quenching in oil instead of cooling 
in air 


[] C—Draw at 1050°/1100° F. for two hours 





Test your knowledge of tool steel selection and heat treating 


The questions listed below come up frequently in every tool room. The 
right answer makes possible longer tool life, fewer shut downs for re- 
grinding and greater safety in hardening. The wrong answer costs money 
through short tool life, production shut downs and greater tool costs. 


See if you can select the right answers. Pick the correct one (A, B or C) 
and check your answers against the list printed in the box at the 
bottom of the page. 





Did you score 100%? Getting the right 
answers to your tool steel problems is con- CORRECT 
siderably easier when you use the Carpenter ANSWERS 
Matched Set Method. In addition to simplify- ‘8 
ing the selection of the right steel for any type 
of tool—complete and detailed heat treating 
instructions are supplied by Carpenter to 
assure best results. Full information to answer 
these and other tool steel questions is given 
| in the Carpenter Matched Tool Steel Manual. 
rs (Free to tool steel users in the U. S. A.) A 
. request on your company letterhead stating 
position or title will start your copy on its way. 


aonmetconetO 
AN OTH ON 











The Carpenter Steel Co., 103 W. Bern St., Reading, Pa. 
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—The ability to produce a fine grained case 
and tough core over a wide range of 
hardening temperatures is an indication of 





(] A—The analysis of the steel 
{| B—A low drawing temperature 
{| C—Tough-timbre quality tool steel 


—Hot acid disc inspected tool steel is insur- 
ance against 


(] A—Freedom from decarburization in heat 
treatment 

[] B—Minimum of internal defects 

[] C—Excessive size change in hardening 





—In order to get maximum wear resistance in 
a water-hardening tool steel you use 


[| A—A high carbon-tungsten steel (Car- 
penter K-W) 


[} B—You heat treat from a lower hardening 
temperature 


[}) C—You quench with fresh water 





—To help prevent cracking or splitting of 
hot forging tools 


| 


A—Use a lower forging temperature 


() B—Water cool the dies during operation 
O 


C—Always preheat tools before putting in 
service 




















Fisher Brothers Retire 


From General Motors 


After a relationship that endured 
for a quarter of a century, the famous 
Fisher brothers of automobile body 
building industry have severed rela- 
tions with General Motors Corp. 

Alfred P. Sloan, Jr., G.M. board 
chairman, announced the separation 
Aug. 2 in a formal announcement. He 
stated that it was with great regret 
that he announced the retirement from 
active service of the four Fisher broth- 
ers: William A., vice president and 
director of G.M. and president of the 


GET AN ANALYSIS OF YOUR 
CUTTING JOBS— without obligation 


Based on the actual production records of the CAMPBELL complete 
range—the only complete range—of Abrasive Cutting Machines, 
Campbell engineers will gladly work up cost sheets and produc- 
tion procedures for your cutting. ¢ All you need do is state the 
materials, shapes and sizes you are cutting, lengths before cut- 
ting, lengths of cut-off pieces and production required per hour. 
¢ The schedules given you will be practical and attainable. They 
will be based on the performance of some one of the 8 types and 
19 models of CAMPBELL Abrasive Cutting Machines that are cur- 
rently cutting all grades of steel, annealed and unannealed, non- 
ferrous alloys, plastics, glass and ceramics—solid bars, tubular 
and flat stock. e Ask for a copy of the chart shown above, too. It 
will give you fundamental information on the possibilities of 


abrasive cutting—at a glance. 
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ABRASIVE CUPPING MACHINGS 


ANDREW C. CAMPBELL DIVISION 
BRIDGEPORT + CONNECTICUT 
ALSO MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 


AMERICAN CHAIN & CABLE COMPANY, 


* CONNECTI¢ 


Fisher Body Div.; Edward F., vice 
president and director of G.M. and 
general manager of Fisher Body Div.; 
Alfred J., director of aircraft activities 
for Fisher Body Div., and Lawrence 
P., G.M. vice president in charge of 
the Body Group. 

In a statement to the press, the 
Fisher brothers stated that the break 
with G.M. was prompted entirely by 
the common desire to get together 
again with the fifth brother, Charles, 
in their own independent business. 
They declined to comment on the nature 
of the new enterprise, other than to 
say that they plan to go into something 
big where they can render a _ service 


nome = 
. 


Al 
‘|. ia 
Campbell Cute- 
matic No. 401 
Oscillating and Ro- 
tating Wheel. Cuts 
steel up to 6”. 





Campbell Ne. 302 
Odd shapes, Flat 
Stock, Slotting Flot 
Stock, etc. 





Campbell No. 213 
Cuts Tubing up to 
and including 344". 
Solids to 2”. 


A 


“4 








Cuts Tubing up to 
ond including 42". 
Solid Bar to 344” 





Inc. 


to the nation, but that they have no 
definite plans at present. They stated 
that the new business would be located 
in Detroit and would carry the Fisher 
name. 

Scotching rumors that the move may 
have been due to politics or friction 
between the brothers and G.M., the 
Fishers emphasized that the most 
cordial relations always have and still 
do prevail between the family and the 
Corporation and that they are still 
large stockholders and will continue to 
support the company policies as they 
have in the past. 

Two of the brothers, Edward and 
Alfred, will continue to serve with the 
Fisher Body Div., as long as their 
efforts are needed in relation to the war 
effort, and Lawrence and Edward will 
continue in their positions as members 
of the board of directors, although 
giving up their executive positions. 

When asked if the move was made 
suddenly, the brothers stated that they 
first considered the idea back in 1937 
but that labor difficulties and the im- 
pending war made it unadvisable at 
that time. They stated further that 
with the advent of reconversion, now 
is the time to effect a separation so 
as to give the Corporation a free hand 
in setting important new policies. 

The relationship began back in 1919 
when G.M. bought a controlling in- 
terest in Fisher Body Corp., and later 
was cemented in 1926 when G.M. took 
full control and made Fisher Body a 
division. The reported price was $208 
million. The Fisher Body name re- 
mains in G.M.’s possession. 

Coincident with the announcement of 
the retirement of the Fishers, C. E. 
Wilson, G.M. president, revealed that 
Thomas P. Archer, vice president in 
charge of the manufacturing staff, will 
succeed Edward Fisher as_ general 
manager of the Fisher Body Div. 
Archer formerly was assistant general 
manager of the division. 


Graham-Paige Acquires 
Warren City Mfg. Co. 


Election of Jos. W. Frazer as Chair- 
man of the Board of Graham-Paige 
Motors Corp. and the acquisition of 
Warren City Mfg. Co., Warren, Ohio, 
as a wholly owned subsidiary, was an- 
nounced by Raymond J. Hodgson, Pres- 
ident of Graham-Paige. 

Following Frazer’s election, he con- 
firmed reports current in automotive 
circles that he and a group of New 
York associates had acquired a sub- 
stantial part of the Graham-Paige 
stock holdings of Jos. B. Graham and 
the Graham family. He said the Com- 
pany would undoubtedly reenter the 
automotive field at the end of the war 
as well as expand its farm machinery 
business. 

Hodgson, Graham-Paige President 
for the past 3 years, continues in that 
capacity in the expanded organization 
and will also act as General Manager 
of both the Detroit and Warren, Ohio, 
operations. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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steering, braking, door-opening, load ham © - 
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ADEL offers you three different types: 


* lS Oueaule: (manual) 


Manual remote control. Self-contained. Operates up 
to 150 ft. Precise settings over temperature range 
of —65°F. to -+-160°F. with master or slave at 
either extreme or both. Small size and light weight. 
Tandem control station arrangements possible. 


to +165°F 
LAND —SEA-—AIR 
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* LS Oneaulte (power) 


Powered remote control. Adaptable to any size 
hydraulic prime mover. Accurate, easy control of 
speed and position up to 200 ft. Flows up to 20 
GPM. For airplane flaps, ship and vehicle steering, 
clutches, road building equipment, etc. 


With ADEL remote control systems, your finger tip commands will move and accu- 
rately position loads from ounces to tons with rugged, versatile hydraulic power. Over 
500,000 ADEL hydraulic units comprising 300 types and sizes now serving aircraft, 
armament, transportation and marine industries. Known everywhere for Design 
Simplicity, Standardization and DEPENDABILITY. Recent brochure available. Send us 
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details of your problems. Let our engineers show you what ADEL can do for you. 


ADEL PRECISION PRODUCTS CORP., BURBANK, CALIF., HUNTINGTON 17, W.VA. 
ter VCO tT ORT e 


the ADEL-AGE 
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Powered remote control. 


power. Extremely 
versatile units adaptable to the most complex instal- 
lation requirements. %*Trade Mark Registered 
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49 



































Transportation Problems 
Surveyed at SAE Meeting 


Comprehensive engineering discus- 
sion of wartime and post-war technical 
problems of land and air transporta- 
tion will feature the SAE National 
West Coast Transportation & Mainte- 
nance Meeting, to be held August 24 
and 25 at Portland, Ore. Tentative 
program for the meeting will be con- 
cerned with wartime maintenance of 
motor trucks, buses, and air cargo 
planes, and with fuels and lubricants 
used in commercial transport vehicles. 
The tentative program brings the post- 





war into focus with technical papers 
on future design of engines, and studies 
of land and air-borne transportation of 
passengers. 

J. Verne Savage, Superintendent of 
Automotive Equipment, City of Port- 
land, is general chairman of the meet- 
ing, which is sponsored by SAE Trans- 
portation & Maintenance Engineering 
Activity, with SAE Oregon, Northwest, 
Northern California, and Southern 
California Sections cooperating. Among 
the speakers will be Ellis W. Templin, 
of Los Angeles, Calif., SAE Vice Presi- 
dent for Transportation & Maintenance 
Engineering; and J. E. Badley, of Port- 
land, chairman of the Oregon Section. 
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HERBRAND CORPORATION ° Fremont, Ohio 


Drop-Forged Tools Since 1881 











Magnesium Production 


Cut to Less than Half 


Under orders from WPB, the Dow 
Magnesium Corp. wiil terminate mag- 
nesium production at the large govern. 
ment-owned plant at Marysville, Mich, 
Also, operations will be suspended at 
the feeder plant at Ludington, Mich, 
Production will taper off during Ab. 
gust and will cease by Sept. 1 at Marys- 
ville. 

The order to halt production is part 
of a national reduction program which 
will curtail production at plants at 
Velasco, Texas; Luckey, O.; Spokane, 
Wash.; and Las Vegas, Nev. The na- 
tional output of 20,050,000 pounds of 
magnesium will be shortened by 7,917, 
000 pounds under the order, but WPB 
states that the supply on hand is ade- 
quate to meet all needs. Aluminum 
and magnesium have recently been re- 
moved from the list of critical mate- 
rials by that agency. It is understood, 
however, that the closed plants will be 
maintained in stand-by condition to be 
used if needed. 

The Marysville plant had been pro- 
ducing 3,600,000 pounds of magnesium 
a month. Relatively high production 
costs, manpower shortage, a critical 
coal consumption problem, and trans- 
portation difficulties were given as rea- 
sons for halting operations by WPB. 


Stewart-Warner Quarter 
Century Club Formed 


More than 8,000 consecutive years of 
service with Stewart-Warner Corpora- 
tion was represented at a recent din- 
ner held at Chicago, where 272 of the 
firm’s employees with 25 or more years 
service formed a self-governing group 
known as the Stewart-Warner Quarter 
Century Club. Diamond-studded gold 
pins were presented to the entire group 
forming the club by James S. Knowl- 
son, president and chairman of the 
board of Stewart-Warner. 


Continental Buys Stock 
Of Gray Marine Motor Co. 


Continental Motors Corp. reveals 
that it has purchased all of the $10 
par value capital stock of the Gray 
Marine Motor Co. of Detroit. The deal 
involved 20,130 shares and the reported 
price paid was $2,616,910. Founded 38 
years ago, the company is a large sup- 
plier of marine engines for commercial 
fishing and freight boats and pleasure 
craft in peacetime. During the war it 
has been chiefly occupied with building 
engines for use in landing craft. Prior 
to Pearl Harbor, the company had rep- 
resentives distributing its product in 
41 countries. 

It is understood that John Mulford, 
president of Gray Marine Motor, wil 
continue as president of the company, 
which will be operated as a Continental 
subsidiary. Frank O. Fersntrum, vice 
president and general manager, wi! 
continue in that post. 
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YOUR COPY IS 
READY FOR | 
MAILING... 


It may help you 
solve many unusual 
engineering problems 
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This new 44 page book gives you com- 
plete story of “*“SPRING-LIFE” BELLOWS 


By engineers—for engineers—yet with information and illustra- 
tions so complete that all men engaged in manufacturing can gather 
a full knowledge of bellows and their functions. This catalog will 
be sent to you immediately upon receipt of a request on your 
letterhead. 


This informative book tells all about “Spring-life” Bellows, in- 
cluding 


THEIR CHARACTERISTICS -—showing why they haye 
received such a tremendous acceptance amongst engineers all over 
the country. 


THEIR CONSTRUCTION-— showing why “Spring-life” 
Bellows meet performance demands in excess of ordinary bellows 
applications. 

THEIR APPLICATIONS — over 40 blueprint illustrations. 


Plus data charts and other valuable information to assist engi- 
neers in determining bellows requirements. 


Also included in this book are illustrations and information per- 
taining to Caok Pressure Detector Switche$, and an introduction 
to the Cook “MetaLastic” Division. 


Remember, if you have an extremely urgent problem, wire or 
“phone us, and we shall be pleased to quickly dispatch a field en- 
gineer from one of our district offices to assist you. 
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NSPA Membership 
Soars to New High 


The mounting membership strength 
of the National Standards Parts Asso- 
ciation has just been augmented by 60 
automotive after-market wholesalers 
and manufacturers, whose applications 
were acted upon at the organization’s 
recent executive conference in Cincin- 
nati. 


Included in the new list are 52 whole- 
salers and 8 manufacturers represen*- 
ing automotive production and distribu- 
tion in 28 states and the Dominion of 
_Canada. The manufacturers and their 





association delegates are: Auto Parts 
and Supplies (S. L. Mitchell), Martins- 
ville, Virginia; Athens Automotive Ser- 
vice (Glen O. Staneart), Athens, Ohio; 
Bailey Supply Company (Robert A. 
Bailey), Springfield, Illinois; Brrera’s 
Supply Company (Miguel Olivarez), 
Mission, Texas; J. D. Babcock and 
Company (J. D. Babcock), Beaver 
Dam, Wisconsin; Balletine Auto Parts 
(John G. Ballentine), Pulaski, Ten- 
nessee; Bloxom Auto Supply (Alvah 
B. Bloxom), Mappsville, Virginia; 
Cogans Auto Supply Company (Sam 
Cogan), Lawrence, Mass.; Cox-Well- 
man, Inc., (M. C. Cox), California; 
Chilton Service (Fred Friedli), Nash- 
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135,000,000 AMERICANS! 


Whenever a gasoline or diesel engine is 
all washed up because of lubrication ne- 
glect, every American suffers a loss. We 
won't go into the causes of lubricating oil 
failures. Our job is to know how to pre- 
vent them, because an engine worn out, 
is no longer replaceable from the produc- 
tion line. 


VISCO-METER* does a protection job 
on gasoline and diesel engines. With this 
simple instrument you have a lubrication 
safeguard. It tells the lubricating ability 
(viscosity) of the crankcase oil vistb/y and 
while the engine is in operation. 


VISCO-METER 


GROTE ST., BUFFALO 7, N. Y. 


CORPORATION 


able means of making sure of safe, efficient 
and adequate engine lubrication. 


Only VISCO-METER* can warn in ad- | 
vance of failure...preventing damage and | 
loss of service. So the VISCO-METER* is | 
important not only for automotive vehi- 


| 
VISCO-METER* offers the one depend- | 
| 


cles, but on any gasoline or diesel engine. 


If you design, produce or use internal 
combustion engines of any type, why not 
request that a VISCO-METER* engineer 
call on you to tell you the whole story? 
Write today. 


*Fully covered by U.S. and Foreign Patents 
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ville, Tennessee; Chappell Machinery 
Company (M. A. Chappell), Americus, 
Georgia. 


Obituary 


Edward Bausch, 89, chairman of the 
board of the Bausch & Lomb Optical 
Co., died July 30 in his home in Roches- 
ter, N. Y. 

Dr. Frank Tone, 75, Chairman of the 
Board of The Carborundum Company, 
died July 26 at his home at Niagara 
Falls after a long illness. 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Aurto- 
MOTIVE AND AVIATION INDUSTRIES 


Little net change in the pace of 
general business activity is currently 
indicated. The seasonally adjusted in- 
dex of The New York Times for the 
week ended July 22 rose 144.4, as com- 
pared with 139.2 for the preceding 
week and 141.5 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, de- 
clined from 127 to 121 per cent of the 
1935-39 average in the week ended 
July 22; but the indicated value was 
11 per cent above the corresponding 
sum in 1943. For 1944 to date, the 
total is 7 per cent greater than the 
comparable amount last year. 

Railway freight loadings during the 
week ended July 22 totaled 903,034 
cars, 0.2 per cent less than the pre- 
ceding weekly number but 2.2 per 
cent above the corresponding figure 
in 1943. 

Production of electric power in the 
week ended July 29 increased by a 
smaller amount than the usual sea- 
sonal gain; and the total was 3.9 per 
cent above the output a year ago, as 
against a similar excess of 4.4 per 
cent reported a week earlier. 

Crude oil production in the same 
period averaged 4,608,450 barrels 
daily, 7000 barrels below the all-time 
peak reported a week earlier but 
2350 barrels more than the average 
output recommended by the Petroleum 
Administration for War. 

Estimated production of soft coal 
during the week ended July 22 was 
11,985,000 net tons, 2.2 per cent less 
than the preceding weekly figure. For 
1944 to date, the indieated output is 
8.9 per cent above the comparable 
amount in 1943. 

Engineering construction contracts 
awarded during the week ended July 
27 amounted to $41,066,000, exceading 
by 4 per cent the previous four-week 
moving average, according to Fugi- 
neering News-Record. Contracts so 
far reported this year show a decline 
of 49 per cent from the corresponding 
amount in 1943—the drop in public 
projects amounting to 55 per cent, 
as against a recession of 6 per cent 
in private construction. 

The Irving Fisher index of whole- 
sale commodity prices advanced frac- 
tionally in the week ended July 28 to 
113.0 per cent of the 1926 average, as 
against 110.3 a year ago. 

Member bank reserves increased 
$39,000,000 during the week ended 
July 26, but excess reserves declined 
$200,000,000 to an estimated total of 
$1,300,000,000. Business loans of re- 
porting members increased $20,000,000 
in the same period and stood $460,- 
000,000 above the total a year ago. 
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[ROTO SHAVING 


WHE CS 
ee 
CYLINDRICAL and CONICAL SUREACES 











9S0t 2d 
Getter 


On parts having a hardness of 38 Rock- 
well or less, Roto Shaving is better than 
grinding because it is faster, more eco- 
nomical and the finished surfaces can be 
maintained to a high degree of smooth- 
ness. Production rates are about three 
times that of grinding. 


A 100% complete inspection of a lot of 
4,000 consecutive pieces reveals a maxi- 
mum variation of .001” on the diameters. 
Stock removed ranges from .010” to 
.015” on the flanges and .020” on cylin- 
drical diameters. 














‘ 





A special fine pitch milling cutter is used 
for this work and the work is rotated dur- 
ing the cut but at lower speeds than for 
grinding. These cutters wear very slowly 
and may be sharpened on ordinary shop 
equipment. The gradual wear materially 
reduces machine adjustments. 
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Gpecialists Om SPUR AND HELICAL 


INVOLUTE GEAR PRACTICE 


Qriginators of ROTARY SHAVING. 
AND ELLIPTOID TOOTH FORMS 
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“Output of Trucks 
Must Be Increased 


Although production of automotive 
vehicles will have to be increased ap- 
proximately 42 per cent in the last six 
months of this year to make up the 
deficit of the first six months there is 
still hope that civilian needs for trucks 
will also be filled, according to state- 
ments made by Lt. Gen. Brehon Somer- 
vell, Chief of the Army Service Forces, 
to a news conference in early August. 

One of the Army’s most critical needs 
at the present time is to step up pro- 
duction of heavy trucks during the last 


ACCURATE SPRING MFG. CO., 


half of the y2ar by more than 40,000 
above the number produced in the first 
six months of 1944. This will mean 
production of about 80,000 heavy 
trucks. General Somervell assured 
AUTOMOTIVE & AVIATION INDUSTRIES 
that the Army would continue its policy 
of aiding production of civilian trucks 
by sharing facilities and pointed out 
that of the 80,000 heavy trucks about 
16,000 would be to fill the ODT pro- 
gram. 

October will be the peak month in 
the Army’s expanded production prc- 
gram. General Somervell said that «he 
limiting factor in heavy truck produc- 
tion has been manpower and _ that 


into Accurate Springs 
The Leeds and Northrup Homo Electric 


Furnace, shown below, ts another of the 
modern units in Accurate’s Heat Treating 
Department. It is used to relieve the stresses 
formed in coiling the springs. Positive heat- 
treating control leaves nothing to 
chance. It guarantees springs with 
rigid adherence to requirements 
of strength, toughness and 
ductility. 

This 1s another factor that 
helped build Accurate’s reputation 
for spring quality, uniformity, 


precision and service. 


3811 W. Lake St., Chicago 24, Ill. 
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civilian agencies were working toward 
a solution. The Army’s need for trucks 
has risen because of the larger number 
of trucks that have been used for long 
periods of time and are no longer ser- 
viceable. This factor, along with the 
production schedules that were not mat 
during the first half of the year re 
quire production of medium trucks. to 
be increased 34 per cent in the last 
half of the year, heavy trucks, 78 per 
cent and all other vehicles, 13 per cent, 


Bendix to Operate 
Third Plant at Elmira 


Appointed as _ official operating 
agency for the United States Army Air 
Forces, the Eclipse Machine Division 
of Bendix Aviation Corporation will 
take over operation of the United 
States Navy —Remington-Rand “N” 
plant at Elmira, N. Y., to expand mass 
production of new equipment for the 
B-29 Super-Fortresses. 

As soon as accountability for the 
structure officially passes from the soscact 
navy to the Army Air Forces, the fac- 
tory will be designated as “Eclipse 
Plant No. 3.” The division operates two 
other Bendix-owned plants in Elmira, 





New Axle Housing Plant 


Retooling of the number two plant 
of the Barnes Drill Company, the for- 
mer Rockford Iron Works factory, is 
now complete and the plant is prepared 
to turn out rear axle housing assem- 
blies for heavy duty military trucks, 
according to Albert M. Johnson, presi- 
dent of the Barnes Drill Company. 

The firm has obtained a sub-contract 
from the Standard Steel Spring Com- 
pany of Madison, IIl., for production 
of the rear axle housings for the heavy 
duty axle sets being made by the lat- 
ter for the army. 


CALENDAR 





Conventions and Meetings 


SAE Natl. West Coast Transportation 
& Maintenance Meeting, Portland, 


Oregon August 24-26 
American Chemical Society, New York 

City Sept. 11-15 
SAB Natl. Tractor Meeting, Milwau- 

kee Sept. 13-15 


SAE Natl. Aircraft Eng. & Produe- 


tion Mtg., Los Angeles Oct. 5-7 
American Society of Tool Engineers, 
Syracuse, N. Y. Oct. 12-14 





American Society for Metals, Cleve- 
land Oct. 16-21 


SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 9-10 


Motor & Equip. Wholesalers Assn. Con- 
vention, Chicago Nov. 9-11 


American Chemical Society Natl. 
Chemical Exp., Chicago Nov. 15-19 


SAE Natl. Air Cargo Mtg., Chicago, 
Dec. 4-6 


Natl. Aviation Trades Assoc., St. Louis 
Dec. 6-7-8 


Jan. 8-12 




















SAE Annual Meeting, Detroit 


(CLEARING PNEUMATIC 


DIE CUSHIONS 


The L Type Cushion operates efficiently in either vertical 
or inclined position. It offers marked advantages in hand- 
ling the kind of metal drawing jobs done on inclinable and 
small straight side presses. Furnished complete with 
pressure pad and supports made in accordance with 
specifications of the press to be used. Note that pressure 
pad fits into bed opening of the press. 


The F Type Air Cushion installation shown below is a 
built-in type guided in the bed by long bronze wear strips 
to prevent tilting. This type of cushion can be equipped 
with locking devices for holding the pressure pad down at 
the bottom of the stroke as sometimes required by special 
dies or double action press operations. 


4 
a 


Shown above are three Clearing F Type Air Cushions 
installed in the bed of a press. 


Cool ny AVE EN IG: 


Special Features of Clearing 

Cushions Help Eliminate In- 

accuracies, Reduce Die Wear 
and Maintenance Costs 


Clearing Pneumatic Die Cushions make it 
possible for you to secure maximum oper- 
ating efficiency and economy from any 
press. The advanced design of these 
cushions is the result of Clearing’s prac- 
tical, specialized experience in building 
presses and accessories of all types. 

Illustrated here are two types of pneu- . 
matic cushions built by the same organi- 
zation that produces the well-known 
Clearing Presses. 


An inquiry will bring complete informa- 
tion. Please include in such inquiries the 
name and model number of the presses 
involved as well as the capacity, stroke, 
bed opening and bed area. If you prefer, 
we will mail a special bulletin describing 
the complete line of Clearing Cushions. 
Send for this information today. Clearing 
Machine Corporation, 6499 West 65th 
Street, Chicago 38, Illinois. 






































"ANNOUNCING... 


our acquisition of the Besler Power Brake 
Division of the Besler Corporation. 


Now these famous Besler Vacuum Brakes 
have been added to our other lines of 
brokeequipment—to better serve builders, 
owners and operators of commercial motor 
vehicles in the new era of highway trans- 
port that is now in the making. 





*AAC BESLER FOOT 
CONTROL VALVE 
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We are speaking of brakes... brakes for the 
buses, trucks, trailers and tractors of today and 
tomorrow. Brakes that will best fulfill your re- 
quirements, give you maximum performance, 
safety, dependability and economy. 


Obviously, you don’t want to buy air brakes 
if vacuum will better serve your needs—nor vacu- 
um brakes if hydraulic provide the correct solu- 
tion to your braking problems. Obviously,too,you 
will get better answers to your brake questions 
from an organization that builds all three—Air, 
Vacuum and Hydraulic. 


AAC Brake Engineers are at your disposal—to 
consult with you on your brake needs and rec- 
ommend the type of equipment which will best 
meet your requirements. Address inquiries to 


POWER CONTROLS DIVISION 


BURBANK, CALIFORNIA 
P-84 








AAC HYDRAULIC 
POWER BRAKE 
VALVE 


1 | CCESSORIES | ORPORATION 


Ef CONTROLS e PRECISION RADIO and ELECTRONICS 


; Kansas City, Kans. Cable Address: AACPRO 
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R. L. 





sales 


Willis has been appointed 

engineer of the TOCCO Process Induction 

Heating Div. of The Ohio Crankshaft Co 
W. A. Williams has been made branch 


manager of the Ford Motor Company at 
Salt Lake City. A. E. Klemmedson has 
been named manager of the Oklahoma City 
F. C. Richmond, formerly of 
the Dearborn office, has been 
tant Manager of the Cleveland branch 

E. E. LeVan has been elected president 
of Haynes Stellite Co Unit of Union Car 
bide and Carbon Corp., succeéding the late 


branch and 
made Assis- 


Francis P. Gormely 
William J. 
president of 


been elected 


Priestley ha 
Electro Metallurgical Co., 






Processing synthetic rubber to give it 
form, Acadia Synthetic Products cuts, 
molds or extrudes it to closest toler- 
ances to meet your requirements. 
Whether your need is for resistance 
to air, light, petroleum, ozone, age — 
or for properties that are found in 
natural rubber, and some that are not, 


o/ 


The Exact Synthetic You Need! 


Electro Metallurgical Co. of Canada, Ltd., 
Michigan Northern Power Co. and Union 
Carbide Co. of Canada, Ltd., 
Union Carbide and Carbon Corp 

The appointment of James R. Longwell 
as dircetor of engineering and research at 
Carboloy Co Inc., has announced 
Mr. Longwell successively, develop- 
ment engineer, chief engineer and factory 
manager 

The Board of Directors of Superior Steel 
Corp. has elected Carl 1. Collins president 
of the company, succeeding the late Frank 
R. Frost 

Stanley W. MacKenzie has been appoint- 
ed director of purchases of United States 
Rubber Co. to succeed George M. Tisdale, 
recently elected vice-president and member 
of the executive committee of the company. 

Edward L. Bertram resumes his prewat! 
position with the Automatic Transportation 
Co., Div. of Yale and Towne Mfg. Co., as 


Units of 


been 
was, 





Acadia has synthetics to meet these 
requirements. Just name the charac- 
teristic or combination of character- 
istics, you desire. 

Our engineers are prepared to help 
you on any problem involving the 
possible use of Acadia Synthetics. 

Write us today. 


ACADIA 


Processors of Synthetic 
Rubber and Plastics ¢ Sheets 
Extrusions © Moided Parts — 


PRODUCTS 


| DIVISION WESTERN FELT WORKS 


LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF FELT i 
[ 40358-4117 Ogden Avenue, Chicago 23, Iilineis + Branch Offices in All PrincipalCities | 











ales promotion and advertising manager 
after having been on leave of absence fo 
approximately two years as captain in th 
U. S. Army Ordnance Dept., oftice of Chie 
of Ordnance, Field Service Div 

The resignation of Fred B. Lautzenhise: 
as engineering consultant to the Automo 
tive Division was announced today by th 
War Production Board. He will return to 
the International Harvester Co. as consult 
ing engineer 

The Kaydon Engineering Corp. has an 
nounced the appointment of J. F. Oehlthof 
fen, formerly sales manager and advertis 
ing director for the Bantam Bearing Div 
of the Torrington Co., as assistant to the 
president of Kaydon. H. J. Miller, formerly 
plant manager of the Goodyear Aircraft 
Corp., has been made factory manager. 
General Electric’s Motor Div has an- 
nounced the following appointments: Elliott 
Harrington, manager newly 
formed Integral-horsepower, alternating 
current motor section, located in Schenec- 
tady J. T. Farrell, manager sales of the 
newly formed Integral-horsepower direct- 
current motor section, Schenectady, and 
D. A. Yates, assistant manager sales of 
both sections in charge of Lynn motor 
sales group, located at Lynn River Works 
F. Malcolm Reid, vice-president in charge 
of engineering of the Fruehauf Trailer Co., 


sales of a 


(Turn to page 62, please) 


Fisher Furnace Buys Rights 
Of Monarch Eng. & Mfg. Co. 


The industrial furnace business of 


the Monarch Engineering and Manu- 
facturing Company of _ Baltimore, 


Maryland, has been purchased by the 
Fisher Furnace Company of Chicago, 
The transaction gives the Fisher Fur- 


nace Co. all rights to manufacture 
Monarch Equipment and includes all 
patterns, drawings and parts inven- 


tories. 





AWARDS 


Names and winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries announced 
the Aug. 1 issue of Automotive and Avia- 
tion Industries went to press: 
THE AUTO COMPRESSOR 

Wilmington, Ohio. 

BLISS & LAUGHLIN, INC., Buffalo, N. Y. 
THE GABRIEL COMPANY, Plant No. 1, 

Cleveland, Ohio. 

THE MONTPELIER MANUFACTURING 

COMPANY, Montpelier, Ohio. 


since 


COMPANY 


NORTON COMPANY, Norton Pike Divi- 
sion, Littleton, N. H. 

RESISTOPLEX CORPORATION, DBelle- 
ville, N. J. 

SKINNER PURIFIERS, INC., Detroit, 
Mich. 


“E” Star Awards 
for continued meritorius services on the 
production front have been awarded to the 
following firms: 
AC SPARK PLUG DIVISIN OF 
ERAL MOTORS, Fiint, Mich. 
HAINES GAUGE COMPANY, 
phia, Pa. 
HANDY & HARMON, Bridgeport, Conn 


GEN- 


Philadel- 
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In the “Queen's” kitchen stainless 
steel now goes 5 times as far! 











Another triumph for 





























America’s know-how 


with metals... 
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Everywhere in the galley of that queen of 
the seas—the aircraft carrier—there’s the 
gleam of stainless ‘‘clad”’ . . . on tables and 
lockers ... around ranges and refrigerators. 

What a time and work saver it is. One 
wipe and it’s clean. Truly, the “‘Queen’s” 
kitchen is demonstrating a trend that the 
nation will follow when the war is over. 

Stainless steel is a costly and critical 
alloy—so American ingenuity has found a 
way to make it go five times as far! 

The Ingersoll Division of Borg-Warner 
has perfected a means of wedding a thin 
surface of stainless steel to a much less ex- 
pensive low-carbon steel base. This eco- 
nomical new “‘IngAclad”’ is being produced 
for the galleys of our aircraft carriers and 
for many other wartime needs. 

*IngAclad” is one of a hundred products 
that pour from the mills and factories of 
Borg-Warner into the hands of our armed 
forces. And all give evidence that our fight- 
ers are getting the finest. 

For years Borg-Warner’s many units 
have made a vast variety of essential equip- 
ment for the farm and home and for trans- 
portation . . . products that benefit almost 
every American every day. 























Partners with the automotive and 
aviation industries in peace and war, 
Borg-Warner supplies these and 
other essential parts... 








CLUTCHES AND CLUTCH PARTS + GEARS a eal 
UNIVERSAL JOINTS AND DRIVE SHAFTS 
TRANSMISSIONS + CARBURETORS + PUMPS 
TIMING CHAINS » RADIATORS + AVIATION STEEL 


BORG-WARNER 


Peacetime makers of essential operating parts for the automotive, aviation, marine and farm implement industries, 


and of Norge home appliances .. . these units which form the Borg-Warner Corporation are today devoted exclusively to the 

reeds of war: BORG & BECK + BORG-WARNER INTERNATIONAL « BORG-WARNER SERVICE PARTS * CALUMET STEEL* DETROIT GEAR AIRCRAFT PARTS * 

/ETROIT VAPOR STOVE + INGERSOLL STEEL & DISC * LONG *« MARBON « MARVEL-SCHEBLER CARBURETER.* B-W SUPERCHARGERS, INC. «+ 

{ECHANICS UNIVERSAL JOINT * MORSE CHAIN e NORGE * NORGE MACHINE PRODUCTS * PESCO PRODUCTS * ROCKFORD CLUTCH « SPRING DIVISION * 
WARNER AUTOMOTIVE PARTS * WARNER GEAR 





PRODUCTION 
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Universal Carrier 


Production of several thousand 
light-armored, small-tracked mili- 
tary vehicles for the British govern- 
ment has been revealed by the Ford 
Motor Co. The unit is officially 
known as the Universal Carrier and 
is designed to transport infantry, 
machine gun and mortar crews with 
their weapéns into combat zones. 
The 100-hp, Ford-Mercury engine is 
mounted im the rear, with oil and 
ors centrally located. 
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BLACKOUT TAIL LIGHT MIRROR 
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BLACKOUT PARKING LIGHT ARMORED CLEARANCE LAMP 


Be ey 
eh 
ee 


at. ‘ee 


i 
1FFS 


~ Mar ph wd, 4 


og Meh eR PU Oe Bete 4 


“Ape a eg "s PHI He" : 


Maye De? 


es 
, 


a a 


‘4 





REFLECTOR AVIATION ANCHOR LIGHT 


These ARROW Toughies a : 
“see plenty of Action 4 


Manufacturers of tanks, trucks, jeeps, planes, etc., 
finding Arrow a dependable source of supply. And it is 
icgpthey should, too, for Arrow is an old hand at build- 
items. Arrow lighting equipment and other Arrow 
Mevices have a nation-wide reputation for strong, 
sturdy, trouble-free performance. Whether you are think- 
ing in terms of present production or planning for post- 
war it will pay you to check with Arrow. 


Vath wes yoLe, 
wate din. de Oe 










MT. HOLLY, N. J. 








SAFETY DEVICE CO. 


PUBLICATS OWS 


A 4-page technical catalog, designed pri- 
marily for the product engineer, describing 
Cottonleather Fabric, a new abrasion-re- 
sistant plasticized fabric, has been pub- 
lished by the Southern Friction Materials 
Co. Cottonleather is suggested for numer- 
ous industrial applications such as covering 
for rollers, pulleys, safety floor covering, 
safety stair treads, etc.* 

Catalog No. 300 issued by The Cleveland 
Worm & Gear Co. describes and illustrates 
the Speedaire Fan Cooled Gear Reduction 
Units. The principle of Speedaire is fully 
detailed by means of cutaway photographs, 
charts, diagrams and engineering tables.* 

Watson-Stillman Co. has announced four 
new bulletins, as follows: No. 230-A cover- 
ing Direct Stem and Flush Mounted Gauges 
for use on hydraulic presses and pumps 
where accurate, trouble-free indication of 
hydraulic pressures is essential; No. 650-A, 
describing and illustrating hydraulic presses 
for extruding and molding ceramics; No. 
330-A, generally utility Vertical-Horizontal 
Presses; and A-6, a third edition of a bul- 
letin describing improved features of 
hydraulic and hand shears for cutting com- 
mercial grade wire rope, etc.* 

A 16-page booklet which emphasizes fun- 
damental practices for the economic use of 
degreasing solvents in metal cleaning de- 
partments of industrial plants and de- 
scribes typical designs of degreasers, has 
just been published by Detrex Corp. It is 
titled Solvent Degreasing and Effective 
Methods of Conserving Chlorinated Sol- 
vents. Detrex has also issued an 8-page 
booklet, Detrex Triad Alkali Cleaners, 
which describes alkali and emulsion clean- 
ing compounds.* 

du Pont Company, Finishes Div., has is- 
sued a completely new and up-to-date 
booklet on Three-Dimensional Seeing, The 
Science of Color and Light for Better Vis- 
ion in Industry. It contains information 
derived from color-conditioning installa- 
tios in many plants and includes a section 


devoted to the Safety Color Code for 
Industry.* 
The American Pulley Co. has issued 


Catalog HT-44, American Hi-Torque Motor 
Pulleys, describing composition, design and 
manufacturing methods, etc., of Hi-Torque 
pulleys. The Catalog contains also dimen- 
sions and list prices of standard sizes and 
complete price information for made-to- 
order pulleys. Another catalog has also 
been issued by American Pulley Co., as 
follows: FBD-44 Steel Split pulleys and 
bushings, shaft collars, hangers and bear- 
ings, etc., and Bulletin SJ-44 describes the 
new American Speed-Jack, and contains 
complete information on the unit.*® 
Fansteel Metallurgical Corp. has pub- 
lished Bulletin RDP-105, Fansteel Selenium 
Rectifiers, containing technical information, 
specifications, illustrations, wiring dia- 
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grams, catalog listings and ordering refer- 
ences on more than 130 standard Selenium 
Rectifiers. * 

The Kold-Hold Mfg. Co. has issued a bul- 
letin describing a line of Altitude Chambers 
in which manufacturers can see how prod- 
ucts and materials will react and perform 
at any given altitude, temperature and de- 
gree of humidity.* 

A new bulletin featuring an improved 
line of Despatch Coremaster Drawer Type 
Ovens has been issued by Despatch Oven 
Co. It tells of the advantages of this type 
of oven for the large and small foundry, 
details construction features and lists many 
standard models available with gas, oil and 
electric heating systems.* 

Special information on ground thread 
cutting tools and hobs is contained in Bul- 
letin 644 brought out by Universal Engi- 
neering Corp. It gives information on the 


operation of the U-6 and data on special 
gages, jigs and fixtures.* 

A new 44-page handbook on industrial 
fractional horsepower V-belt drives has 
been published by The B. F. Goodrich Co. 
It contains a chapter on proper selection 
of FHP belt drives, with formulas, together 
with a page on how to get the most service 
from V-Belt drives.* 

Two new catalogs by Warner & Swasey 
Co. are No. 4401, Precision Tapping and 
Threading Machines giving descriptions 
and specifications of the various models. 
No. 4402, describing, illustrating and giving 
specifications for the No. 10 Precision Tap- 
ping and Threading Machine.* 


* Obtainable by subscribers’ within the United States 
through Editorial Dept. AUTOMOTIVE and AVIATION 
INDUSTRIES In making requests for any of these 
publications, be sure to give date of the issue in which 
the announcement appeared, your name and address, 
company connection and title. 
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Millions of Chicago Screw Company Mushroom Valve Tappets are in use 
all over the world, in gasoline and diesel engines, in stationary indus- 
trial engines, truck, passenger car, tractor, bus and aircraft engines. 
“Chicago” Mushroom Valve Tappets are made from steel and carbur- 
ized, or cast iron with cam faces chilled. Quality and accuracy are rigidly 
controlled throughout every step from rough stock to finished material. 
Lightweight design, accuracy of machining operations, coupled with 
years of experience, has made “Chicago” Mushroom Valve Tappets the 


lst choice of motor engineers. 


ee THE CHICAGO SCREW CO. 
1026 So. Homan Avenue - Chicago 24, Ill. 
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(Continued from page 60) 


has been elected a director of the company, 

Johns-Manville has announced the fol- 
lowing personnel changes: Raymond P, 
Townsend, sales manager, Eastern Region, 
Transportation Dept., has been appointed 
General Sales Manager of the Transporta- 


tion Dept. throughout the United States 
and Canada, with headquarters at New 
York. John D. Johnson, divisional sales 


manager of the Transportation Dept., East- 
ern Div., has been promoted to the posi- 
tion of sales manager, eastern region, with 
headquarters at New York. 

Burd Piston Ring Co. has announced the 
appointment of George H. Gruber as sales 
manager of the Original Equipment Div, 
and Elmer F. Eiseman as sales manager 
of the replacement div. 

Howard P. DeVilbiss has been elected 
president and general manager of The 
DeVilbiss Co. and Allen D. Gutchess has 
been made chairman of the board and 
active senior executive, according to a re- 
cent announcement. 

William Balderston, formerly vice-presi- 
dent in charge of the commercial division, 
has been elected vice-president in charge 
of operation and a member of the executive 
committee of Philco Corp. 

Berton M. Sharpe, project engineer for 
Surface Combustion, has returned from a 
five-month assignment in India where he 
supervised installation and correction of 
plane heating systems for the AAF. 

Dr. Walter M. Mitchell has been made 
director of research for Mack Trucks, Inc, 
He will direct chemical, metallurgical, elec- 
trical, mechanical, Diesel, fuels; lubricants 
and other research activities allied to the 
company’s products. 

George R. Pizarro has been mad. man- 
ager of Adel Precision Products Corp.'s 
new engineering service office in New York 
City. 

The appointment of Frank Lau as direc- 
tor of industrial relations of Willys-Over- 
land Motors has been announced. 

Charles J. Hodge has been made director 
of industrial relations of Republic Aviation 
Corp. 

Jones & Laughlin Steel Co. has trans- 
ferred D. G. Gent, formerly district man- 
ager of sales at Dallas, Texas, to the 
Detroit sales office. His successor at Dallas 
is D. M. Griffith, who formerly was located 
at the Atlanta district sales office. 

Raiph T. Seward, impartial umpire in 
labor disputes for the New York City milk 
industry for the past two years, has been 
named to a similar post to arbitrate labor 
difficulties between General Motors Corp. 
and the UAW-CIO. He succeeds G. Allen 
Dash, who resigned to become chairman of 
the Review and Appeals section of the na- 
tional WLB. 

William K. Swigert, veteran of the auto- 
mobile industry before joining Curtiss- 
Wright Corp. 15 years ago, has retired as 


manufacturing adviser for the Propeller 
Div. of that company. 
Clarence L. Wanamaker has been ap- 


pointed general sales manager of the muni- 
tions division of U. S. Rubber Co. 

Nash Motors has appointed S. 1. Carlson 
export sales manager to head the com- 
pany’s wartime overseas dealer service and 
postwar sales program. 


Cc. C. Lockwood, associated with Chrysler 
Corp. for more than 20 years, has been 
made advertising business manager of the 
Chrysler Div., reporting to George Miller, 
sales executive. 

International Harvester Co. announces 
that Forest Siefkin has been made vice- 
president in charge of public relations. 

L. M. Oltman, truck sales executive at 
Dodge Division of Chrysler Corp., has been 
appointed staff executive in charge of the 
bus and truck division of the Differential 
Wheel Corp. 
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LIGHTNING 


last 


DELIVERY 


NUBON service is smashing all 
records—with guaranteed 10- 
day delivery of precision- built 
Nuson Grinding Wheels—even 
faster service in emergencies! 


How are we doing it? — By 
our Controlled Trial Plan of engi- 
neering which assures accurate, 
uniform Grinding Wheels built 
to your specifications. Our plant 
is part of your laboratory! That’s 
only half the story. Our Special 
Bonding Process saves precious 
hours in processing time. 


Here’s what NUBON service 
means to you: CUSTOM-MADE 
Grinding Wheels you can de- 
pend on, when you need them; 
elimination of big inventories 
of useless wheels. No wonder 
more and more industrial lead- 
ers are turning to NusBon for 
fast, dependable service. 


Send for your copy of 
our catalog. 


UNIVERSAL WHEEL & ABRASIVE CORP. 


August 15, 1944 


2630 West Van Buren Street, Chicago 12, [Illinois 
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ger or cargo transport. 


r.—Lockheed Aircraft Corp. POWER PLANT— 

mpany Model—49 Engines: 4 Wright Cyclone 18 cyl. aircooled 
my Designation—-C-69 radial 2200 hp. each at take-off, 8800 for 
pe—All range, high performance passen- 4 (note: Alternative installation of 4 


Pratt & Whitney R-2800 engines is pos- 


Construction—All metal, low wing, semi- sible.). 
monocoque land monoplane Propellers: Hamilton Standard, 3-blade, 
Crew and Number of Seats—Many arrange- hydromatic, quick-feathering, 15 ft. 2 in. 
i | rents possible, including: Air Coach—64 diam. 
passengers, crew of 6, cargo; Sleeper 
Plane—34 berths or 48 seats, crew of 6 PERFORMANCE: 
cargo; Club Cruisef—48 seats, lounge- Top Speed (with full load)—340 mph. 
bar, crew of 6, cargo; Empire Cruiser—36 Top Cruising Speed (65% power)—Over 
reclining seats, crew of 6, cargo, game 300 mph. 
room; Pari atyooper- 100 sdidie rs with full Landing Speed—80 mph. 
packs and ‘rifles; Military Personne! Useful Load—Over 17 tons. 
Transport—60 seats or 22 berths, crew of tange, Nonstop—Restricted, except ‘‘Will 
5, relief crew of 4, cargo (now in produc- cross any ocean on the globe with a pay- 
tion). load.” 
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Here’s our answer to that question, based on many years’ 
experience: consider the special appli 
the early stages of product, develo 


Discussion of the motor before diet product design has been 
completely worked out will frequently save time and money. 


Perhaps our motor experience will be of value to your engi- 
neering department. We shall be very glad to work with them. 


THE BLACK & DECKER ELECTRIC Co. 
KENT OHIO 


THOROUGH ENGINEERING is the 


basic factor behind the successful 
operation of this Feathering Pump 
motor and many other special 
application motors we have design- 


ed for all types of equipment. 
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General Data and Performance of Constellation Airplane 

















64 





re * < a ne, 


FRACTIONAL HORSEPOWER. ‘motors 


L SPECIAL APPLICATION 
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Service Ceiling, four engines—Over 25,00) 
ft. 

Usable Ceiling, three engines—Over 20,000 
ft. 

Usable Ceiling, any two engines—Over 6700 
ft. 

Fuel Consumption, at “economy cruising 
speed’ (275 mph)—One gallon of gasoline 
per mile. 

Take-Off run (at sea level)—Less than 160) 
ft fully loaded. 

Take-Off run to clear 50 ft. obstacle—Less 
than 2800 ft fully loaded. 

Landing Run (to full step after clearing 
50 ft obstacle)—Less than 2500 ft at 75, 
000 Ib. 

Transcontinental Nonstop Time—6 hrs 5: 
min demonstrated (record) 8% hrs an- 
ticipated schedule. 


cy 
WEIGHTS: 

Equipped weight empty, including crew 
and all passenger service equip.—53,955 
to 55,550 Ibs. 

Maximum Take-off Gross Weight—86,250 
lb. 

Maximum Landing Gross Weight—75,000 Ib 


DIMENSIONS AND CAPACITIES: 

Wing Span—123 ft. 

Overall Length—95 ft 1 3/16 in. 

Fuselage Height (static)—18 ft 8 3/16 in. 

Height of Vertical Tail (static)—23 ft 7% 
in. 

Ving Area—1650 sq ft. 

Maximum Oil Capacity—184 gal. 

Total Mail and Baggage Capacity—450 
eu ft below floor (5500 Ib, or 13,400 lb with 
auxiliary flooring). Additional space 
above floor, optional. 


GENERAL DATA AND PERFORMANCE 
OF THE DC-4 TRANSPORT 
A Se ae Douglas Aircraft Co., Inc 
Company TOG © 6... ccsavyt) 1dsctwats DC-4 
Army or Navy Designation 
C-54 (Army), R5D (Navy) 
Crew or Number Seats 
5 Crew, 44 Passengers 


Dimensions: 

NE AEC GGAs ve cb ahene Chea weeies 117 ft 6 in 
Ee | a eee 93 ft 11 in 
ee 27 ft 6 5/16 in. 
Area: 

Wing (inciuding aileron)......... 1462 sq ft. 
CEE. co cade teed dees es oes 123.4 sq ft 
PE ks Kavita ceehenteens ebienbon sehen 72.5 sq ft. 
ON eA oa ts-5 6a + 63.4 sq ft incl. rud. bal. 
INE a0 6 oc cetknvcs + oeaakenees 206.2 sq ft 
TEE Ao sig we S Cows dwemd nee ies 119.0 sq ft 
Wings: 


Spar.3 Spar Wagner type beam construction 


eS ere ee eee Formed sheet metal 
COUR ik 602 ocdand> cece ductun Alclad sheet 
Landing Gear: 

- ye Retractable hydraulic tricycle 
PG Vadiees'secciestedubhe v cnseuee 24 ft 8 in 
Wheel type and size...Goodyear 17.00 x 20 
REED chins da aiatece eaters High pressure hydrauli: 


Loading gear shock unit 
Oleo pneumatic Goodyear 


PROG MING, wo cvaks tec ti ceckabee cee. cs dk 14 


Power Plant: 
Make of engine 
Pratt & Whitney R-2000-7 (4) 


TOO Wi ics cauxiccess+ed ceded 1350 each 
Rated hp at TO08 ft... 6s ccecceees 1100 each 
ee IES 5 0.6 vtcn coq Webedcus ee cé 3723 gal 
PE a cbt a were densmbitnes «shies 4300 mi 
Propeller-make ........ Hamilton Standard 
IN a doth a dbln ts wxdaewes an oo 0% 13 ft 2 it 
Performance: 

EET Sac ecésncoehenerve ...285 mph 


Cruising speed 
235 mph (at altitude 10,000 ft) 


oho a's ca clk baa ee 80 mpl 
Cy ee Ge BO, nc xin us nena’ 1200 fpm 
Weights: 

AS RS ere 65,000 li 
a Ee rrr re 39,000 } 
1 «os (Soci Dig ok bdns once 44.5 psf 


|) ee ee ae 12.05 Ibs/bhp 
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=A Carbide Production Achievement for the Navy 


Important New Plastic Has 

Many Unusual Properties 
\ little over two years ago, the U. S. Navy 
learned that the Carbide and Carbon Chem- 
als Corporation in collaboration with an 
issociate company, The Linde Air Products 
Company, had developed a high pressure 
ynthesis of a new material, Polyethylene, 
ind it was found that this material was ex- 
actly suited to meet the Navy's require- 
ments of an insulation for coaxial cable used 
n radar equipment. 

At the Navy’s request, these two com- 
| panies, working together but entirely inde- 
pendent of anyone else, designed in their 
wn Engineering Department, and_ built 
with their own Construction Organization 
a plant to produce polyethylene by a pro- 
cess different from any other commercial 
polyethylene process. 

Within thirteen months from the date the 
project was authorized, this plant was pro- 
ducing at 180 per cent of rated capacity. 

At the conclusion of the first full year of 
production the Navy Department told the 
plant: 

‘One year ago your plant commenced the produc- 
tion of polyethylene, a component of radio cable 
essential to the efficiency of electronic communica- 
tions units and, therefore, vital to the success of 
] naval operations. Production for the year has 
equalled 240 per cent of the rated output for the 
facilities. Everyone engaged in developing the prod- 
uct, planning, engineering, and managing the plant, 
0 and each of you engaged in producing polyethylene 
may be justly proud of a valuable contribution to 
the war effort.” 
foday, approximately two years after Car- 
bide was given the assignment, this plant is 
producing polyethylene at 600 per cent of 
. ited capacity and is providing the Navy's 
requirements of this material for use in co- 


i xial cable. 


(This advertisement has been reviewed and approved by 



















































































































POLYETHYLENE 


=A Carbide Production Achievement for the Navy 
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The Important New Plastic! method 





Polyethylene resins have the most favor- y the 
Schenee 

able electrical characteristics of any plas- s desig 
tic material for use in this electronic rent al 
application. In addition, this new plastic constan 
P : yarlati 
material has many other exceptional ye. 
characteristics, which suggest wide- Knov 


spread application in many different 
fields. Polyethylene plastics are tough 
and impact-resistant. They are inhere ntly 





flexible and extensible. They have an ex- 
tremely low water vapor transmission 
coefficient and will absorb an unusually 
low percentage of water. Their chemical 
resistance is outstanding. Polyethylene is 
one of the lightest plastics, so light that 
it will float in water. It maintains its 
valuable properties over a wide range of 
temperature. It remains usable at tem- 





peratures lower than 90 degrees below 

zero, Fahrenheit, and is sufficiently rigid 

for use in temperatures up to 230 deg. F. 
Polyethylene is colorless and translu- regulat 

cent as originally manufactured but it connect 


nly ~~ 
can be formulate d to produce colored plies tk 








. tronic 
products of exceptionally high lustre. on 
These products can be fabricated by not onl 
standard processes on existing plastics Jf" res 

, ° change 
equipment. * 

trol vo 

Molded and extruded products, cloth trol ps 

coatings, flexible sheeting and film, and drops, 

ontr 

monofilaments are among the polyethyl- beiding 

ene plastic products which will be avail- within 


able in the future. 
Polvethylene plastics are now restric- 
ted to applications covered by WPB As Al 


Limitation Order No. 348. Technical Machis 
data and samples for controlled end uses ounce 
can be obtained by manufacturers with grinde} 


This 


plastic-processing equipment by writing 
Plastics Division, Carbide and Carbon 
Chemicals Corporation. 


(This advertisement has been reviewed and approved by 
the [| 5 Navy Department 
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Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 
goes Mba ae YORK 17, N.Y. 








\ NEW voltage regulator for use with 
most G-E resistance-welding con- 
‘ols that include the phase-shift 
ethod of heat control, is being offered 
, the General Electric Company, 
Schenectady, N. Y. The new regulator 
; designed to regulate the welding cur- 
ent automatically, so that it is held 
mstant regardless of line-voltage 
ariations of as much as plus 10 or 
nus 20 per cent. 
Known as_ the 





CR7503-D157, the 





G-E voltage regulator 


regulator consists of a resistor circuit 
connected to the power line which sup- 
plies the welding machine, and an elec- 
tronic circuit. When the regulator is 
in use, this electronic circuit functions 
not only to hold the average voltage of 
the resistor current constant, but also 
changes, electronically, the phase con- 
trol voltages of the main welding con- 
trol panel. Thus if the line voltage 
lrops, the regulator advances the phase 
control voltages, thereby automatically 
holding the welding current constant 
within close limits. 


AS AN addition to their line of abra- 
r“ sive belt grinders, Porter-Cable 
Machine Company, Syracuse, N. Y. an- 
nounces the Model BBS bench type belt 
rinder. 

This new grinder unit uses an end- 


4 







Porter-Cable model BBS bench 
type belt grinder 


ugust 15, 1944 





less metal cutting abrasive belt 2% in. 
wide by 60 in. long, running 4500 sur- 
face fpm, driven by a 1 hp motor. 
The design of this bench grinder pro- 
vides a flat bed grinding area 2% in. 
by 8 in. as well as a soft resilient con- 


tact wheel 7 in. in diameter by 2% in. 





wide, which is adaptable for grinding 
all types of metal. Wheels 6 in. to 8 in. 
diameter can be used. 


IR REDUCTION, SALES COMPANY, New 
York, N. Y., has just placed on the 
market an improved circuit control 
panel for tack welding with a constant 
potential power supply. Known as the 
Wilson Type 30 special tack welding 
circuit control panel, it is of simple de- 
sign and very compact. 
The resistors of round nichrome wire 
are mounted on insulators and are de- 
signed wellewithin the permitted tem- 
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THE HEIGHT OF PRECISION 


A drill jig 24" in diameter with 715 holes each in 
accurate relation to all others to the limits of 


Only master craftsmen working with Precision 
equipment can achieve this amazing accuracy. 


We Solicit Your Inquiries 


POTTS MACHINE CO.., 2501 £. Michigan Ave., JACKSON, MICHIGAN 


Builders of Tools, Dies, Jigs and Fixtures 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 



































perature rise. The housing has sheet 
metal sides with expanded metal top 
and bottom to provide for full circula- 
tion of air. The mounting brackets are 
so arranged that panels can be mounted 
side by side or one on top of another 
without restricting circulation. 

Current values are controlled by 
specially designed contacts and are ad- 
justed by turning fiber handles tight 
against a copper bus bar to connect the 
various resistors into the circuit. Re- 
sistors are disconnected by turning the 
handles in the opposite direction and 
locking them in position. 

Panels are available in 150-amp and 





230-amp sizes. The former has taps 
for 10, 20, 40 and 80 amp and the 
latter has taps for 10, 20, 40, 80 and 
80 amp. Current adjustment on both 
units is possible in 10-amp steps. 


E XTENDED anvil adjustable snap 
4 gages made by the Sheffield Cor- 
poration, Dayton, Ohio, are said to 
offer advantages in speeding up in- 
spection and increasing production. 


Work is located easily and is quickly 
aligned with the gaging anvils. The 
extended anvil provides a stable bear- 
ing when presenting the gage to work 
in a machine. 


Used in a stand, this 


Now is the time when a thorough degreasing job 
must be done not only fast but at Jow cost! That’s a 


Blakeslee job. 


It is being done right now in hun- 


dreds of large and small plants. 


Metal components of all kinds—from deep drawn 
stampings to threaded parts—are completely cleaned 
and prepared for finish, assembly heat-treating, etc. 
Blakeslee Solvent Vapor Degreasers and Metal Parts 
Washers operate on simple principles which assure 


minimum operating expense. 


Let us send a Blakeslee 


representative to see your set-up and make our 
recommendations. 

Our 24-page descriptive bulletin will be sent at your 
request—no charge of course. 

















Sheffield extended anvil adjustable 
snap gage 


type of anvil provides a platform upon 
which the work piece is located in pre- 
senting it to gaging position. 

A.G.D. locking devices are used on 
the adjustable anvils. Square type an- 
vils are furnished as standard—pin 
type anvils may be supplied on request. 
Twenty-five standard models cover the 
range .000 to 6.625 in. and also pro- 
vide the choice of two different height 
lower anvils. Larger sizes are avail- 
able on special order. 


HAT is said to be a definite de- 

parture in material handling 
equipment has just been introduced 
by Lyon-Raymond Corporation, Greene, 
a # 

It is a combination of a lift truck 
and a tiering machine—a unification of 
the two basic principles—that of a 
rapid, easily manipulated lift truck, 
and that of safe, speedy lifting or 
tiering equipment. 

The Lyon-Raymond hydraulic high- 
lift truck is light in weight (495 lb.) 
compared to equipment designed to do 
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Lyon-Raymond hydraulic 
high-lift truck 
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Inside an engine, 


beware of wear! 


RADIAL PRESSURE of piston rings must be correct and 
uniform to prevent excessive wear of cylinder walls. 
Because of their exclusive Heat-Shaping process, 
Pedrick precisioneered piston rings bear evenly against 
the cylinder wall. This process relaxes all the grains of 
the metal, removes the stresses of machining, and 
“fixes” the rings to exactly the correct shape and tension. 

Thus, Pedrick rings have no high-pressure points to 
break through the oil film and cause excessive wear and 
scuffing. They have no low-pressure areas, either, which 
would permit oil to pass or combustion gases to blow by. 
The superior performance of Pedrick rings lengthens 
precious cylinder-block life, saves critical gas and oil, 


INVEST IN INVASION ... BUY 
WAR BONDS AND MORE WAR BONDS 


ugust 15, 1944 
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Send for complete report, form 402, on “Radial 


Pressure Characteristics of Piston Rings.” 


reduces tie-up time, and conserves the time of scarce 
mechanics. 

In new or rebored cylinders, or in badly worn or 
tapered cylinders, Pedrick precisioneered piston rings 
deliver many hundreds of extra hours of top engine- 
performance. Leading automotive and aviation design 
and service engineers specify Pedrick rings for original 
equipment, and Pedrick rings in guaranteed Engineered 
Sets for reconditioning. Write for the full Pedrick 
story today. 

WILKENING MANuFActTuRING Co., Philadelphia 
42, Pa. In Canada: Wilkening Manufacturing Co. 
(Canada) Ltd., Toronto. 







frrecisioneered PISTON RINGS 
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Rofo- 
Clone equip- 
ped dust booths 
house belt sand- 
ers for finishing 
propeller blades 
at Curtiss- 
Wright. 







ing Airplane 
pray rooms 
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AAF filters i" OU: 


lf maximum speed and efficiency are to be attained in 
America's accelerated production for all-out war, Dust 
Engineering is one of the first essentials in production plan- | 
ning. Today, AAF Atmospheric and Process Dust Control | 
Equipment is protecting materials in process, increasing 
worker efficiency and reducing maintenance costs. If you | 
have a troublesome or dangerous dust condition in your 


Special Roto-Clone bench # 
ye oe Cleaning plant, write us. Meanwhile, send for “AAF In Industry,” a 


Magnesium Casting Cleaning 





new booklet describing the complete line of AAF equipment. 
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' AMERICAN AIR FILTER CO., INC. 





INCORPORATED 
4439 CENTRAL AVE. LOUISVILLE, KENTUCKY 
IN CANADA, DARLING BROTHERS, LIMITED, MONTREAL, P.Q. 
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this one phase of material handling, 
which accounts in a degree for its 
movability. It turns readily within its 
own length. 

The standard stock model, with a 
platform 24 in. wide by 30 in. long, 
has a capacity of 1000 lb and a raising 
range of 42 in. Other models can be 
supplied to meet special needs. 


wo new outdoor alternating-current 

welders, a 500-amp type and a 
300-amp type, have been brought out 
by the General Electric Company, 
Schenectady, N. Y. The 500-amp welder 
has a current range from 100 to 625 
amps, while the range of the 300-amp 





G-E alternating-current welder 


welder is from 60 to 375 amps. Both 
of the new welders are specifically de- 
signed for use in shipyards and similar 
outdoor locations where exposure to 


the weather is common. 


These welders are equipped with an 
“jdlematic” control which functions to 
reduce the output voltage automatically 
to less than 30 volts whenever the arc 
is not in operation, yet provides full 
power for welding directly the arc is 
struck. In addition, this control is 
provided with a switch, operated by a 
handle projecting through the top of 
the case, for shutting off the welder 
when not in use. 


HE Baldwin Locomotive Works, 
Eddystone, Pa., has produced a 
new oversize rotating beam fatigue 
machine, designed to help “see around 
corners” in testing materials. It is 





Baldwin. rotating beam 
fatigue machine 
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CHICAGO RAWHIDE MANU RING COMPANY 


1310 ELSTON AVENUE e CHICAGO, ILLINOIS 


65 Years Manufacturing Quality Mechanical Leather Goods Exclusively 
and now Sirvene Synthetic Products 


PHILADELPHIA ¢ CLEVELAND «¢ NEW YORK ¢ DETROIT © BOSTON ¢ PITTSBURGH ¢ CINCINNATI 
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based on published reports of studies 
which indicate that specimens of one 
inch minimum diameter’ eliminate 
“size effect” in fatigue. 

The new model SF-10 R rotating 
beam fatigue testing machine has a 
testing capacity from 0 to 10,000 jn.-lb., 
adjustable by units of five in.-lb. (bend- 
ing moment) by position of weight on 
beam, Specimen length is adjustable 
from 3% in. to 9% in. 


NEW type of snap gage spindle 
for use with the Precisionaire in- 
strument has been developed by the 


Sheffield Corporation, Dayton, Ohio. 
It is stated this is the first time any 
manufacturer has offered an appli- 
cation combining the features of snap 
and air-flow gages. 

An advantage of this kind of spindle 
is that it can be used on highly finished 
or soft plated parts without marring 
or scratching them. It can also beusedon 
thin-walled cylinders without any danger 
of collapsing them. The two other prin- 
cipal uses are for checking work while 
in the machine and for checking parts 
of large size or unwieldy shape which 
could not be presented to the gage. 







































Easy to Read Accurately 
from any Working Angle 


STURTEVANT TORQUE WRENCHES 
are not only accurate when new, but re- 
tain this accuracy permanently. 
ever, much of this inherent accuracy 
would be useless were it not that the 
dials on STURTEVANT Wrenches are 
so designed that they assure accurate 
readings at all times and from all work- 
ing angles. 


Dials on STURTEVANT Wrenches do not 
have glass faces to glare, reflect, refract, 
erack, check, stain or break. The indicator 
pointer holds its fixed position—the clearly 
marked calibrations passing laterally below 


How- 


it. The tip of the indicator 
pointer just clears each 
raised or sharply depressed 
mark (you cannot cross- 
read below it). It is flared 
perpendicularly to screen 
out adjacent calibrations 
and prevent misreadings 
from side angles. Like 
the measuring element of 
STURTEVANT Wrenches, 
these improved dials are 
permanently accurate, they 
require no periodic re-set- 
tings. 


Write for Bulletin 
TW-6 Showing STUR- 
TEVANT Torque 
Wrenches in capacities 
from 0.40 inch ounces 
to 7200 inch pounds. 
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Snap gage spindle being used with 
Precision instrument 


MACHINE for marking delicate and 

precision parts having a ground 
or mirror surface that cannot be 
marred or distorted has been intro- 
duced by Jas. H. Matthews & Co., Pitts- 
burgh, Pa., and is designated as the 
Matthews “Airgrit” marking of metal, 


glass, fibre or plastic parts is ac- 
complished by means of a_ short 
blast of fine grit material against 


rubber or celluloid stencil masks upon 





Matthews marking unit 


which the part to be marked is placed. 
The desired marking, is cut into the 
stencil and the resulting mark is a 
light, clear-cut impression. Suitable 
fixtures are made to hold parts so that 
they can be quickly handled by the op- 
erator. 

The unit is operated by air pres- 
sure and the operation is similar to 
sand-blasting. It operates most suc- 
cessfully on a volume of air at low 
pressure, five to eight lb. at the noz- 
zle, and requires approximately 30 cfm 
while in operation. 


N IMPROVED 7-in. bench grinder has 

been added to the line of grinders 
made by Baldor Electric Company, St. 
Louis, Mo. This Baldor 7100 series 
grinder has a specially developed motor 
which is said to be cool running when 
carrying a normal load and to have 
100 per cent overload capacity. Sealed, 
pre-lubricated ball bearings are used, 
eliminating the need for lubrication 
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Why? Because It’s a SPEED NUT 


SPEED NUTS are made of heat-treated, 
live spring steel. They have a live arched 
spring lock and an inward thread lock. 
Live spring action absorbs vibration instead 
of merely resisting it. 


Before Pearl Harbor, over two million a day 
were used on automobiles, refrigerators, 
stoves, heaters, radios and hundreds of 
other products. When the shooting is over 


ae me a me Se THING 


still more will be used because more engi- 
neers have learned that SPEED NUTS are 
lighter, double-locking and faster to apply. 
And in addition to all their exclusive advan- 
tages, SPEED NUTS still cost substantially 
less than other self-locking nuts. Write today. 
TINNERMAN PRODUCTS, INC. 
2059 Fulton Road, Cleveland, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 
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during the life of the bearings. In ad- 
dition to the felt bearing seals, slinger 
felts on the inside of the housing pro- 
vide additional protection against the 
entrance of dust. The 7-in. by 1-in. 
wheels are selected for balance and are 
equipped with Baldor balancing flanges, 
assuring a minimum amount of vibra- 
tion. 


A NEW type Carboloy gage, with an 

exclusive segmented shank, has 
been announced by N. A. Woodworth 
Company, Detroit, Mich. Woodworth’s 
segmented shank compensates for the 


sion between cemented carbides and 
steel—thus assuring a_ trouble-free 
bond between these two metals. The 
segments, separated by slots, allow for 
expansion or contraction resulting from 
temperature changes, with no distor- 
tion to the Carboloy gaging member. 






Woodworth Carboloy gage 
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Carboloy cylindrical plug gages are 


difference in the coefficient of expan- 























POWDER _ 


Makes the TOUGH jobs 


EASY 


Here's a typical example of Johnson Bronze 
Engineering Service . . . at work. The appli- 
cation was originally served by two pieces 
. .. a cylindrical bronze bushing and a steel 
washer. As such it was difficult to assemble; 
required constant lubrication; had a 
tendency to work out of place. 


The solution was a flanged bearing, square 
on the outside, circular on the inside. This 
solved the assembly, and secured the bear- 
ing in place. The lubrication problem was 
ended when we produced it in LEDALOYL 
—self lubricating bronze. 


The net result was longer life, smoother 
operation — and lower cost. 


Isn't this the type of service you require? A 
Johnson Engineer is ready to assist you. Now. 


BRONZE 





BEARING : HEADQUARTERS 
625 S$. MILL STREET 





NEW CASTLE. PA. 


) METALLURGY. 


manufactured in standard size ranges 
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from .059 in. to 1.510 in. A Guide. 
Guard cap of shock-proof material pro- 
vides protection to the Carboloy bush- 
ing-type gaging member and serves ag 
a pilot, enabling quick location of the 
gage in the work. The cap, which ig 
easily removed, permits the gages te 
be used for blind holes. The hollow 
bushing, plus the slots in the shank, 
form an air vent. 


A® ELECTRICALLY operated automatic 

backwash filter is the latest addi- 
tion to the line of filters made by Skin- 
ner Purifiers, Inc., Detroit, Mich. This 
filter is designed to operate continu- 
ously for the purification of lubricating 
oils, removing moisture, sludge, and 
dirt particles as rapidly as they con- 
taminate the gil. 

At predetermined intervals the flow 
of oil through the filter shuts off and 
a reverse flow of clean oil and air is 
caused to backwash the Skinner filter 
packs, thus removing the dirt that has 





Skinner automatic backwash filter 


accumulated on the outer edges. With- 
in a few minutes this self-cleaning op- 
eration is completed. The cleaning op- 
eration is said to be so efficient that 
it is comparable to installing new filter 
elements each time it is cleaned. 


Canadian Distributor 
Of Adel Products 


Appointment of Canadian Railway & 
Power Engineering Corporation, Lim- 
ited, as exclusive Canadian representa- 
tives was announced by Adel Precision 
Products Corp., Burbank, Calif. air- 
craft and industrial equipment manu- 
facturing concern. Not only will Rail- 
way & Power represent all products 
being manufactured for the aircraft in- 
dustry but all other products being or 
to be produced for the marine, rail, 
bus, truck and transportation indus- 
tries including output of Adel plants 
in Huntington, West Virginia as well 7 
as Burbank. \l 
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MUSTANG WARHAWK HURRICANE 
fighter fighter fighter 


PACKARD | 


PRECISION-BUILT POWER 


vi Bay, sabes | tH 


LANCASTER MOSQUITO NAVY sik i | 
bomber fighter bomber P-T boats ae iii | 


| 
N the speedy Mustang that slashed cross-continent in a record if | 
breaking 6 hours, 31 minutes, Pittsburgh Alloy Steel went along for : 


the ride. And when a Mosquito Bomber thundered Labrador to London 

in a time-clipping lunge, Pittsburgh Alloy Steel was ticking off the 

miles and minutes with it. For in the Packard-built Rolls-Royce 

engines that power these famous ships, precision parts made from 

Pittsburgh “aircraft quality” alloy bars, wire and tubing function vitally. 
So what? 


+o nee Syne em et 


So again it has been clearly demonstrated that open-hearth alloy 
steel, as produced by Pittsburgh Steel Company, has achieved per- 
fection that meets specifications for the toughest alloy steel applica- 
tions. Only the best in steel is good enough to fly! 

When your requirements for alloy grades combine the problems 
of manufacturing economy, Pittsburgh Alloy Steel, made by the Open- 
Hearth Process, can often fill the need exactly. Send us your speci- 
fications for analysis, recommendations and pricing. 


— 


NRE: REA TT oe 


PITTSBURGH STEEL COMPANY Pia WUD 


1742 GRANT BUILDING, PITTSBURGH, PA. 


\P? PITTSBURGH ALLOY STEEL 


sILLETS, BARS, WIRE, TUBING: ALSO CARBON AND STAINLESS STEEL 




































































and permits more work to be handled 
by each drill and routing machine. 
Crux of this achievement was: (1) 
To run almost all router jobs on lay- 
outs and (2) to set up all layouts on a 
conveyor line, eliminating practically 
all setup at the machines. Savings in 
scrap itself have been noteworthy. 
The operation steps of this system, 
which has resulted in unusually effi- 
cient handling of aluminum sheet, are 
subsequently briefed: (1) Planning 
tickets come to the template crib where 




















Bomber Output Raised 


(Continued from page 23) 


(2) Tickets, templates and router jigs 
are passed to the layout section. (3) 
When a sufficient quantity of orders 
have accumulated (the accumulation of 
templates is binned by designated col- 
ors in relation to metal thickness) ten» 
plates are laid out and arranged on 
sheet size wrapping paper. Outlines 
are then marked. Templates and jigs 
are tied into separate bundles and 
racked in position on the conveyor line 
(4) The sheet is then perforated along 
the penciled template outlines. Tool 








’ 


Finish grind at 
Grizzly’s new Paulding 
piant...most modern 
and efficient in the 
brake lining industry. 


Precision Here Speeds 
Your Production 


This man is grinding, to exact thickness, a segment made of Grizzly’s 
exclusive formula of asbestos-friction compound, moulded and cured 
under controlled extremes of pressure and heat. 

Grizzly—pioneer of the brake lining industry, is likewise a pioneer in 
precision manufacture—in grinding to close tolerance—curving to 
drum fit—drilling and beveling to blue print—with exactness that 


assures faster, more satisfactory installation. 


Better performance, too, 


because Grizzly's precision finish provides uniformly efficient braking 
surface plus astonishing freedom from adjustment. 








MANUFACTURERS: Take advantage of Grizzly's 
27 years of stop engineering to work out your 
brake lining problems. 
Department at the Paulding Plant. 


Write the Engineering 


GRIZZLY MANUFACTURING COMPANY 


PAULDING, OHIO 


PLANTS AT 


PAULDING AND 


LOS ANGELES 


Warehouse Stocks in Principal Cities 
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holes are punched and part numbers 
stenciled. (5) rom this master sten- 
cil, the layout is sprayed in red on the 
correct number or top sheets. (For 
examp.e, since the run usually involves 
160 sheets, the 1ed stenciled top sheet 
is positioned with 15 added sheets un- 
der it so that it serves for the pattern 
of all 16, there being 10 such top sheets 
to the usual routing run to make up 
the routing run of 160 sheets). (6) Top 

sheets are racked between layout and 
material storage sections which are im- 
mediately adjacent to the conveyor line, 
(7) Starting in work, a 1200 lb table 
(whose dimensions accommodate a full 
aluminum sheet) is placed on the con- 
veyor line. The sheets are stocked on 
it to be topped with the stenciled sheet 
and (8) the table is moved into position 
where the first tool hole in each part 
is drilled. (9) Pins are inserted in 
these first tool holes to maintain reg- 
istry and the templates from the rack 
are arranged on the layout to match 
the painted outlines. (10) The rest of 
the tool holes are then drilled through 
the templates and (11) the rest of the 
tool hole pins are inserted. Additional 
lag screws are installed (if necessary) 
making the layout ready for pilot hole 
drilling, after which the table top is 
moved into temporary storage. 

In the conveyor movement, certain 
station transfer points are uniquely fa- 
cilitated with stanchions having ball- 
bearing heads. These are set upright 
in the concrete floor at waist height, 
spaced 18 in. apart in staggered posi- 
tion. The 1200 lb work tables, with 
little effort, can be moved upon these 
at will into any position for work or 
transfer and yet not interfere with the 
free movement of the worker. 

(12) The table top is moved by over- 
head crane to one of the battery of ra- 
dial drills where pilot holes are drilled. 
Templates are never removed or relo- 
cated at this point. (13) The table top, 
carrying the layout with pilot holes 
drilled, is then moved to one of the 
battery of routers, all of which are 
equipped with double tables. These ra- 
dial drills and routers, operating some- 
what on the pantograph principle of 
action, were originally designed by 
Kindelberger. They are recognized as 
a significant contribution to airframe 
sheet metal working. Router jigs are 
here installed, templates having been 
removed, The parts are routed, remov- 
ing the scrap but not disturbing the 
parts or router jigs. These, still bolted 
to the table, are moved by crane to tem- 
porary storage. (14) Here the parts 
are removed and stacked separately in 
job accumulation racks. (15) The first 
cycle completed, the layout passes 
through as many times again as is re- 
quired to complete the releases. The 
accumulated parts are then turned over 
to the burring section. The templates 
and router jigs are returned to the jig 
inspector to be re-cribbed. 

There are over 9000 sheet metal de- 
tails involved in the B-25 airframe. The 
NAA machine shop has hundreds of 
machine tools, and it machines over 500 
parts in steel and magnesium. The 
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¢ A Matter of Designing 


Lubricant sealing is an engineering prob- 
lem. It can only be satisfactorily solved with 
oil seals designed and engineered to ade- 
quately meet the conditions involved. More 
than ever before, sealing problems require 
engineering and experimental investiga- 
tion since higher speeds and higher tem- 
peratures have to be considered, and totally 
effective sealing over longer periods of use 
is becoming increasingly important. 

The Michigan Leather Products Com- 
pany, over a period of many years, has spe- 


cialized in solving sealing problems for 
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and Applied Experience 


a 
industry including automotive, agricultural 
implement, and aircraft. 


Consult us especially about oil seals 
where off-the-shelf types are not adequate. 
Our engineers will make a careful study of 
the conditions involved in your application 
and then specify a seal designed and en- 
gineered to fit your conditions. 

Take advantage of our facilities and an ac- 
cumulation of experience which can assist 
you whether your problems are concerned 
with present production or equipment that 


you are planning on for future markets. 

































NAA policy is to be able to fabricate 
every airframe part, or to be in posi- 
tion to assure 100 per cent complete- 
ness of assembly, should any subcon- 
tractor fail in deliveries. From these 
and other NAA departments, parts and 
metal details flow into sub-sub-assem- 
blies on the long trek to major unifica- 
tion. 

Such major assemblies as wings and 
empennage flow into three major com- 
ponent assemblies of front, rear and 
center sections. The general NAA prin- 
ciple is to make each department as 
self-supporting as possible. There are 
some deviations from this, such as in 
spot welding, Erco punching and auto- 


gt-rubber com: 
jneers of SO perated 

eacetime eng trically h 
Rectors 100 He xetusively weer 


eau RU BBER CO. 





matic riveting. Since everything can- 
not be covered, attention will hereafter 
largely be centered on technique in as- 
sembling the center section. 

An example of the principle involved 
is found in the fact that this center 
assembly now supports sufficient work 
for a special spot weld department, in 
which five machines are now operating. 
There are some 1500 details involved 
in center section assembly. They are 
fabricated largely within the depart- 
ment, effecting repetitive advantages 
and better breakdowns. 

The sub-assemblies for the center 
section flow along eight lines; upper 
skin, spars (left to right), lower skin, 


= Tous, “form” m 
in Form Tools, 
or circular. 


144 MIDDLE STREET @ PAWTUCKET, R. 1. 








tank doors, bomb bay top, side panel, 
nacelle, and intermediate rib assem))ly, 
Upper and lower skin assembly moves 
along a line having a graduated step- 
up platform which brings workers to 
right height for drilling and riveting 
operations in relation to the work. 

First position jigs locate on this 
center section line the extruded stiffen- 
ers onto the skins. Here the assembly 
is drilled out and tack riveted. Another 
NAA principle is to keep lines moving 
... thus tack riveting of only such suffi- 
ciency is accomplished as to provide 
proper support until the work reaches 
terminal station. Careful time study 
has indicated that in most plants, jigs 
tend to be used as holding devices. The 
NAA setup holds the time in which the 
work is on the jig down to minimum; 
riveting only to secure and then mov- 
ing the work to the pickup line where 
it is drilled out complete and all rivets 
are driven. Specially designed, clamped 
former fixtures hold parts in contour. 
Parts move along on monorail convey- 
ors. An electric feed rail is used for 
drills. When completed, an electric 
crane picks up the varied components 
of the center section and transports 
them to transfer, storage or further 
assembly. 

Distinctive methods are in evidence 
on each minor assembly line. For ex- 
ample, some 1200 holes have to be 
drilled in each spar, right and left. 
This was once accomplished the hard 
way on the bench and required 12 
workers. Now an overhead monorail 
transfer has been arranged, using 
a Delta or Walker Drill. This fix- 
ture permits the overhead drill to 
move in all directions to facilitate these 
drillings. The front spar lies flat, but 
the rear spar tapers upward. A table 
has been designed to compensate for 
this taper. Working right and left be- 
tween these tables, one girl now drills 
out on both, accomplishing what 12 
workers formerly did in less time. The 
saving in this one operation alone runs 
over $25,000 per year. 

Another example involves fixture re- 
design at a former station on the spar 
pickup line where single small station- 
ary pickup jigs were once used, being 
clamped on each spar end. These are 
now joined together and are provided 
with casters, located on a floor track. 
This redsigned fixture has freed the 
floor from all impedimenta of idle sta- 
tionary jigs. It has given greater 
movement to the assembly’s progress. 
It has accommodated a better break- 
down with distinct advantages in 
transportation. 

In the second position of the major 
assembly of the center section are in- 
stalled such elements as top fairings, 
flap brackets, drillings for tank doors, 
gas web, front and rear spars. There 
after transferred by crane to a con- 
tinuous moving line, the center section 
begins its first position sequence of as 
sembly through 28 stations on a con 
tinuous, moving line. The section 
travels on a platformed jig latched into 
two parallel chain drives and, com- 
pletely assembled, finally moves into 
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paint operation. It is then cross trans- 
ferred to take its position in final as- 
sembly. 

Back at the start of the line where 
stiffeners are located onto the skins, I 
observe an unusual development in 
agreement with the principle of mak- 
ing every department self-supporting. 
There was being installed a new 
method to locate stiffeners on skins by 
means of horizontal jigs. On a table, 
stiffeners were first located between 
blocks. A routed aluminum sheet was 
correctly placed in location notches on 
this table and over the stiffeners. Then 
a drill template, hinged to the far side 
of the table, was dropped over the sheet 


and clamped into position. The drilling 
was then completed. This eliminates 
all pilot hole drilling. It is intended 
that all routing, as well as drilling, will 
be done on such horizontal jig setup. 
It will be necessary only to feed a split 
mill size sheet from the shears to this 
department, and this jig setup will 
complete routing, drilling and riveting. 
Perhaps 45 per cent of all handling 
outside the department will be done 
away with at an astonishing saving, 
and with definite acceleration of move- 
ment. 

It is planned that. this department 
movement will rotate from jig routing 
and drilling on the left side to riveting 
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DON’T 
“Pay the Freight” 
on Scrap that 

won’t pass! 


If you are selling aluminum scrap it will 
pay you to buy the most efficient mag- 
netic separator available. WLB permits 
smelters to reject entire shipments of 
scrap containing more than 1% iron. What's 
more, if you get all the iron out you get 
almost double the price for your scrap. 
For example, with pure aluminum chips 
selling at 3.5 cents per pound, those con- 
taining 1% iron are 1.8 cents per pound. 
On this basis a small Dings Separator 
with a capacity of 2000 lbs. per hour 
would make $34.00 per hour while 


operating. 


Write today for data, outlining your 


requirements. 
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New. .. The Dings 


Double Drum Separator 
illustrated above is a new, 
improved model offering 
many advantages forsharp, 
clean cut separation, in- 
cludes a new, positive, 
force feed lubricating sys- 
tem and other features. 
. Complete specifications 
on request. 











Dings Magnetic Separator Co. 
539 E. Smith St., Milwaukee 7, Wis. 
World’s Largest Exclusive Builder of Magnetic Equipment 





on the right side; the jig being un- 
clamped at the end ox the rotation and 
the part removed. The jig will then re. 
turn to re-cycle. A tentative schematie 
of this layout is shown herein. These 
jigs are of Masonite and inexpensive, 
ihe same technique will be installed on 
ali such sub-assembly lines wherever 
adaptable. 

Naturally, greater production per 
square foot necessitates fullest use of 
ail types of conveyor equipment. The 
NAA Kansas plant has 2000 ft of 
monorail serving the wing and empen- 
nage assemblies, 1550 ft of track sery- 
ing the three major section assemblies, 
800 ft of monorail serving the airframe 
after major section are mated. This 
is a three rail setup, two tracks 
serving to suspend the wing and one 
the nose. There are 1925 ft of V-type 
floor conveyor which prevents falling 
stock, such as bolts and nuts, from 
clogging travel. Casters are shaped to 
fit this track. There are 3850 ft or floor 
chain conveyors. Floor conveyors have 
two rails until final assembly when 
three rails fit three jack points to ac- 
commodate various work ‘stands that 
facilitate reaching the work. Final as- 
sembly travels on four wheels with a 
detachable extension that comes up to 
the front end of the ship and is accom- 
modated by a third rail. 

A 24-station overhead monorail ac- 
commodates the engine line. A new 
monorail empennage conveyor line 
transports each assembly high up near 
the high bay roof, where such assem- 
blies are stored on the monorail over 
their final assembly stations. All lines 
except the conveyor on the very final 
assembly line are constantly on the 
move. 

There are 100 stations in the final 
assembly line. Of these, 63 are served 
by overhead and 37 by floor conveyor. 
Operations are made as repetitive as 
possible on all assembly lines. Center, 
front and right final assemblies mate 
at station 50 and there remain a final 
50 stations thereafter. These move on 
an intermittent continuous line. 


Efficient Production 
Of Heavy Bombers 


Consolidated Vultee Aircraft Cor- 
poration’s San Diego and Fort Worth, 
Texas, plants now hold the two top 
positions in the United States in the 
efficient production of heavy bombers. 
Official War Production Board figures 
show the company’s Fort Worth divi- 
sion has achieved a reduction of 56 per 
cent in manhours required to build B-24 
Liberator. bombers to advance from 
ninth place to a position second only to 
the parent San Diego division. 

Daily output per mari doubled in 4 
five month’s period at Fort Worth, en- 
abling the plant to achieve a reduc- 
tion of 51 per cent in personnel in- 
volved directly in B-24 production. Dur- 
ing the same period the plant’s Lib 
erator output, scheduled rigidly by the 
Army Air Forces, climbed 1.4 per cent: 
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MARMAN ALUMINUM ALLOY CLAMPS SAVE WEIGHT 


...in many instances more than 50% compared 

with steel clamps of equivalent strength 
Marman’s patented design requires no severe forming, and clamping action does 
not develop stress concentrations anywhere in the clamp assembly. Thus the full strength 
of aluminum-alloy or any other metal is utilized. Marman’s aluminum alloy clamps 
are particularly suited for aircraft ventilation, carburetor intake, supercharger, inter- 
cooler and similar installations where medium or large size clamps are required. 


CHARACTERISTICS OF ALL MARMAN CLAMPS 
Circumferential Loading Quickly Installed Quickly Removed Every Size and Shape 


Tension is uniform Marman Clamps may be opened Cirevler, oval, square, 
around ony convex sur- and wrapped around any con- 
face. No bulging, pinch. nection. Mey be installed ond 
ing or distortions. removed repeatedly without effi- 
ciency b> 


PRODUCTS CO. inc 


940 WEST REDONDO BOULEVARD 
jINGLEWOOD CALIFORNIA 


‘ugust 15, 1944 W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





ee 





























Tuthill important Producer 
of Leaf Springs 


(Continued from page 29) 


the discharge end of the furnace, an 
automatic handling mechanism takes 
each leaf, as it comes to the end of the 
furnace, and feeds it into the forming 
machine. This is a horizontal bulldozer 
type machine with a punch press built 
into the fixed end. The punch press, 
tripped automatically, punches a center 
belt hole when the cambering forms 


are closed. As the forms open, the 
leaf is ejected into the quenching oil 
bath below the machine. A conveyor 
then transports the quenched leaf to a 
box, ready to be taken to the draw 
furnace. 

Medium length leaves (18 in. to 34 
in. long) are formed and quenched in 
a similar machine, but longer leaves 
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BECAUSE IT’S 


Basic and Irresistible as the 
/ 


;, Pull of Gravity 


4 
Because of its basic soundness and 
pes Se the Bendix Starter Drive 


can be adapted to virtually any type 
of vehicle. It is in use today in over 
60,000,000 installations—auto- 
mobiles, tractors, tanks, trucks, 
jeeps, PT boats, and helicopters. 

he wide acceptance of the Bendix 
Starter Drive is based on such out- 


‘Bendix Drive 


MACHINE 


ECLIPSE 
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standing advantages as these: im- 
possibility of damage by accidental 
engagement of the starter pinion; 
higher break-away torque which 
gives increased cranking power; | 
rugged, durable construction; low- 
cost operation. Remember Bendix 
Starter Drive—it’s better because | 
it’s basic. 





DIVISION 


BENDIX AVIATION CORPORATION, ELMIRA, NEW YORK | 
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are formed in an entirely different type 
of machine. It consists of an endless 
chain carrying seven forms, each hay- 
ing a different radius. These forms 
travel over four sprockets so arranged 
that three forms are always above the 
quenching oil, while four are immersed 
in the oil. A wide walking beam type, 
continuous heating furnace delivers a 
hot leaf every six seconds to the op- 
erator, who places leaf No. 1 on form 
No. 1, etc. A bank of adjustable keys 
descends to shape the hot leaf to the 
form. The keys are then raised, leay- 
ing the spring leaf latched to the form 
which moves horizontally over the end 
sprocket and down vertically into the 
quenching oil, while form No. 2 comes 
along into place under the vertical 
keys. The leaves are placed on the 
furnace conveyor in the same sequence 
as the forms are on the quenching ma- 
chine chain. They are quenched end- 
wise in a deep oil tank, not edgewise. 
Leaves quenched on edge are said to be 
subject to warpage edgewise, requiring 
hand peening later to straighten them. 

Following the forming and quench- 
ing operation, the leaves go through 
the tempering or “draw” furnace. This 
is a continuous recirculating type fur- 
nace with automatic temperature con- 
trols. It takes one hour for this op- 
eration, traveling on an alloy steel 
woven wire mat. At the discharge end, 
a fine water spray cools the leaves so 
that they may be handled immediately. 

After quenching, the leaves are 
usually shot peened on the inner or 
tension side. This is done on a “wheela- 
peener” machine made by the American 
Foundry Equipment Co. The leaves 
are carried on a rubber protected chain 
through the blasting compartment, 
where No. 28 round shot are thrown 
by centrifugal force against the spring 
leaves. The effect is to increase the 
life of the spring by setting up an in- 
itial compression in the inner tension 
surface, 


Spring leaves now are ready for as- 
sembly. Bushings are pressed into 
the spring eyes, then “faced” in a 
double ring wheel grinder to the exact 
width required. The rebound clips are 
riveted on, and the leaves clamped to- 
gether. A center bolt is inserted in 
the bolt hole, and a nut run on to hold 
the assembly together. Each spring is 
tested on a bulldozer type machine, giv- 
ing the spring a deflection in excess of 
that possible on the vehicle. It is then 
checked for proper camber and capac- 
ity rate. Some springs may be given 
a prime coat of paint, others are 
shipped unpainted. Replacement 
springs, sold through parts jobbers, 
usually are painted black and stenciled 
with their part number. 

In addition to these production fa- 
cilities, the company operates a service 
station across the street for repairs and 
replacement of springs on _ vehicles. 
This department is equipped with small 
universal type equipment possessing 
sufficient flexibility to reproduce single 
leaves or complete spring assemblies, 
tailor-fitted to each individual job. 
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Slippery —a Good 
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Lubricant. 
Softer than talc 
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Conducts 
Electricity 


2, 14. 13, 15 
CITATION: 
“Drive belts and 
other nonconduc- 
tors traveling at 
highspeed accumu- 
late static charges 
which under certain 
conditions may consti- 
tute a hazard. This static 
electricity is controlled and 
bled-off harmlessly by a 
Dag colloidal graphite con- 
ductive film.” 
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pmperature Extrem 












1, 3, 5,14, 15 
CITATION: “When the work 
rotating chuck of this large 
honing machine was assem- 
bled and run-in using Dag col- 
loidal graphite, running -in 
time was reduced approxi- 
mately 35%, operating temper- 
ature dropped considerably, 
and the danger of bearing 
damage due to temporary oil 
film failure was 
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»Absorbs, Radiates ane 


Low Coefficient of 


Particles Bear Like 
Electric Charges ; 


Insoluble in 
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centrate, Dag colloidal 


versatile company of physical and chemi- 
cal properties at your service. Fifteen of the 
more important of these properties are 
listed here with a different color given to 


each for easy reference. 


Match these properties by color with the 
colors on the medals below. Each medal 
represents a typical performance “citation” 

to Dag colloidal graphite. Dozens more 
could be shown, if space permitted, be- 
cause this product is a dry film, a fluid 
film, a surface coating, an impregna- 
tion—and a few other things besides. 
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eliminated," 








ECK THE LIST and pick out those prop- 
ties which you can use. Then state your 


problem to us and let our engineers give 
you the benefit of their experience. It is 
lite possible that they have already 
idied a parallel application. You'll pin a 
edal on yourself for calling in Mr. Dag. 


j, Oildag, Aquadag, Castordag, Glydag and Prodag are 
stered trade marks of Acheson Colloids Corporation. 
Copr. 1944 by Acheson Colloids Corp. 
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ACHESON COLLOIDS CORPORATION 


PORT HURON, MICHIGAN 


Little Photoelectric * 
fect 


Films Adhere 
q Tenaciously and 
Microscopically 
Fine Particles. — 
: asion. . : 


? COLLOIDAL 
Osho GRAPHITE 


Available as a smooth, black, liquid con- 


graphite puts a 





Miscible with .> 





















wes 


























9,13, 6, 14, 15 
CITATION: “Dag colloidal 
graphite is used to retouch 
photograph negatives be- 
cause of its complete 

opacity, because a film 
of minimum thickness 
is required and be- 
cause it dries with a 
sharp edge.” 
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ON THE JOB ™ 
AROUND THE WORLD — 
HERE’S THE FAMQUS 


HAYES /EX 


ae 





f a 


From the giant 56” wheels and dual duplex 
brakes on the B-29 Superfortresses, Liber- 
ators and Flying Fortresses—to the smallest 
4”, 5” and 6° wheels and brakes on Piper 
and Stinson Airplanes . . . pilots and 
ground crews, aircraft engineers and 
designers, all know the war-proved perform- 
ance of Hayes Expander Tube Brakes under 
rugged conditions. 





Western Representative: 


HAYES.INDUSTRIES, 








Nv 


Airsupply Ce., 5959 W. 


Home Office: JACKSON, MICHIGAN, U.S.A. 









Long service life, easy maintenance, free- 
dom from grabbing and fading, rapid heat 
dissipation, accurate functioning whether in 
sub-zero or tropic temperatures, and reliable 
performance under greatly increased loads 


and landing speeds for the same size wheels 


—all are proved in war as they were 
in peace. 








3rd St., Los Angeles 36, Calif. 
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Seals for Tubing 


Protection against dirt, tampering 
and careless handling of aircraft tub- 
mg and hex nuts is being achieved 
through an application of Cel-O-Seal 
‘aps developed by the I. F. Schnier 
Company, San Francisco, Cal., western 
distributor for the product which is 
manufactured by E. I. du Pont de Ne- 
mours and Company, Wilmington, Del. 

Cel-O-Seal caps are hood closures 
made of non-fibrous pure cellulose. No 


Cel-O-Seal caps 


metal is used in their manufacture. 
Applied quickly by hand, the closures 
shrink in drying, conforming exactly to 
the contours over which they are 
placed. Anti-sabotage protection is 
provided when the re-opening of a 
once-sealed tube signals tampering to 
plant inspectors. Specifications of the 
seals vary to suit particular needs of 
various applications. 


Remote Positioning 
Four-Way Control Valve 


Adel Precision Products Corp., Bur- 
bank, Cal., offers a new remote posi- 
tioning 4-way control valve, No. 13261. 
This valve permits regulation of high- 
pressure hydraulic systems with the 
Adel ISOdraulic remote control system. 
The unit illustrated has a 16 gpm flow, 
3,000 psi, and is designed for %-in. 
lines. Units for other flows and pres- 
sures are available. 

Weight and installation savings are 


Adel control valve 
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paar reraieeern ere FoF 
| 
| 


accomplished through use of 1SOdraulic 
controls comprising an independent 
system operating from —65 F. to 165 F 
with either master or slave or both at 
either extreme. The new valve is 
adaptable for a large variety of con- 
trol installations in combination with 


other standard units such as position- 
ing of wing flaps, dive brakes and steer- 
able nose wheels in aircraft as well as 
hydraulic operation of road-working, 
automotive and marine equipment. 


Flameproof Synthetic 
Rubber Coated Cloth 


Designed to solve several problems 
which have faced the aircraft industry 
in combat planes, a new glass, flame- 
proof, synthetic rubber-coated cloth 
has been brought out by United States 
Rubber Company, New York, N. Y. 

(Next page, please) 


Present or 
Post-war 


EQUITABLE BEARING CO., Inc. 


4635 COTTAGE GROVE AVE. 
CHICAGO 15, ILL. 
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Great tensile strength at abnormally 
high temperatures, extreme lightness 
in weight and high tear resistance are 
its main features. In addition, it 
is fireproof, gasoline-proof, oilproof, 
grveaseproof, waterproof, mildew and 
insectproof, and not affected by acids 
or alkalis. 

One important use is to protect per- 
sonnel in Superfortresses and Flying 
Fortresses at high altitudes, through 
the elimination of possible breaks in 
metallic heating ducts caused by vibra- 
tion and other contributing factors. By 
sealing joints in metallic hot-air ducts, 
this material gives the plane’s heater 





system greater efficiency, insuring es- 
sential, quick distribution of heat. 


Instrument Indicates 
Attitude of Plane 


A new flight instrument capeble of 
providing the pilot with precise atti- 
tude indications throughout 360 deg of 
roll and pitch is announced by the 
Sperry Gyroscope Company, Great 
Neck, N. Y. 

The pilot, by means of Sperry’s atti- 
tude gyro, is provided with a visual in- 
dication of the position of his aircraft 
with reference to the earth’s surface 





Here’s a typical, everyday use for 
Johansson Gage Blocks—a time-saver 
that makes real inspection accuracy a 
simple, rapid-fire operation. Using a 
stack of Jo-Biocks and an ordinary 
surface gage, set your dial indicator at 
zero on the blocks—if the work measures 
zero too, it’s right. Hundreds of other 
uses, such as in tool set-up, in laying- 
out, in scribing, in check- 
ing mikes and working 
gages. Popular Set No. 1, 
of 81 blocks, makes 
120,000 different size 
gages, in steps of .0001 








from .200 of an inch to more than 12 
inches. Jo-BLocks are much lower in 
price than most folks think. Two grades 
—accurate to .000004 and to .000008. 
Deliveries now within 30 days on all 
standard sets and accessories. Write for 
catalog 16. Address: Forp Moror 
Company, Johansson Division, Dept. 


AA, Dearborn, Michigan. 


GAGE BLOCKS 
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throughout all possible attitude; 
through which his airplane can lhe 


maneuvered. The Sperry attitude gym 
is adaptable to all types of airplanes 
and is said to be particularly valuable 
to those aircraft whose mission requires 
extensive and complicated aerobatics, 

As in other gyro flight instruments, 
a gyroscope is the heart of the ney 
Sperry attitude gyro indicator. Elee- 
trically propelled around a_ vertical 
axis, the gyro employs the familiar 
gyroscopic properties of rigidity and 
precision to provide a fixed refer. 
ence pattern around which the plane 
may be maneuvered in any direction. 
This new feature is made possible by 
a method of suspension. The refer- 
ence pattern is marked on the surface 
of this stabilized sphere with luni- 
nescent paint and is visible to the pilot 





Sperry attitude gyro 


through a masked opening in the front 
of the instrument case. 

The indicating sphere is divided into 
hemispheres by painting the upper half 
white luminiscent and the lower half 
black. Latitude lines in contrasting 
color are inscribed with short 10 deg 
marks between them. A _ vertical 
meridian line, also in contrasting color, 
gives roll angle indication with ref- 
erence to a fixed index on the mask 
around the sphere. A lateral lubber 
line, marked in alternate black and 
white sections, stretches across the cen- 
ter of the mask opening and provides 
the basic pitch index for reference t 
the pattern of the sphere. 


Westinghouse Magnetic 
Coupled Torquemeter 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 
has developed a magnetic coupled tor 
quemeter which is said to determine 
the power output of aircraft engines 
10 to 15 times more accurately tha! 
the method now commonly used. The 
instrument measures the twist of the 
hollow steel shaft which connects the 
propeller to the engine. The amount 
of twist, which may be only a few thou 
sandths of an inch in a distance of sev 
eral inches along the shaft, is an a 
curate measure of the driving force de 
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LOSING HORIZONTAL and 
i; vertical stabilizers on an out- 
standing plane is a blind riveting 
operation which proves again that 
Du Pont Explosive Rivets can save 
time and reduce costs. 


CLOSING STABILIZERS 
...in a hurry 


Explosive Rivets are easy to use. 
Holes are drilled, rivets are put 
in place and each rivet head is 
touched with an electrically 
heated Du Pont Riveting Iron. 
This causes the tiny charge in the 
end of the rivet to expand. Result: 
a tight-fitting blind head that se- 
curely holds the rivet in place. 
Operators can settheseone-piece, 
non-mechanical rivets in two sec- 
onds ... 15 or 20 a minute. 








UNEXPANDED 





EXPANDED 


Another typical job 
for Explosive Rivets 


MPO 











Whenever there’s blind riveting 
to be done, Du Pont Explosive 
Rivets can save you time and re- 
duce costs. Check into their ad- 
vantages now. Write for detailed 
leaflet on “How to Use Du Pont 
Explosive Rivets.” E. I. du Pont 
de Nemours & Co. (Inc.), Explo- 
sives Department, Wilmington, 
Del.—General Motors Bldg., De- 
troit, Mich.—5801 South Broad- 
way, Los Angeles, California. 

















REG. U.S. PAT. OFF. 


EXPLOSIVE RIVETS 


The one-piece blind fastener 
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livered to the propeller by the engine, 

Projecting from rings on the pro. 
peller shaft are two sets of gear-like 
teeth whose faces are a few thov- 
sandths of an inch apart. A station. 
ary metal sleeve and coil assembly en. 
circles the propeller shaft. As the 
shaft twists under load, the distance 
between the teeth changes, causing a 
variation in the magnetism across the 
gap between the metal sleeve and the 
shaft. This variation is shown elec. 
trically on a dial mounted on the in. 
strument panel. Horsepower is deter- 
mined by multiplying the dial reading 
by the engine’s speed. 


Jig Tests Compression 
Yield of Sheet Metal 


A new jig to determine compression 
yield strength in aircraft design is be- 
ing manufactured by The Baldwin 
Locomotive Works, Eddystone, Pa. 

Common practice has been to obtain 
values for compression yield in sheet 
metal by testing sheets in packs—the 





Baldwin sheet metal testing jig 


sheets being piled to a thickness equal 
to the width of this test sheet, and the 
pack would then be supported by needle 
points held in a special fixture. 

With the new method it is possible 
to test a single thickness of sheet in 
compression, supporting. the sheet in 
the jig with a multiplicity of, small 
rollers. The extensometers are at 
tached to the edges of the sheet. The 
testing of the material in single sheet 
form simplifies the technique of test- 
ing. 


Low Pressure Check 
Valves for Oxygen 


The Deutsch Company, Los Angeles, 
Cal., has just released a new series of 
low pressure oxygen check valves 
which are said to embody radical im- 
provements. One special feature of 
these new values is the poppet which 
eliminates excessive squeezing of the 
sealing element and does away with the 
possibility of the gasket tearing 1oos¢ 
or cutting through and being lost i0 
the line. 

The internal construction  incor- 
porates the “O” ring sealing principle 
The various styles meet all A. N. & 
velope dimensions. The valve oper 


| ates as a sleeve valve, the clearance 
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Are you getting this important help? 


Ryerson has always exercised close control over 
alloy steel quality and for several years has fur- 
nished the chemical analysis and heat treatment 
response data with each alloy shipment. Now, 
this service has been extended under the Certi- 
fied Steel Plan to give new additional informa- 
tion . .. much more helpful than before. 

A new type of Report, containing both hard- 
enability and analysis data, now is being sent 
with each Ryerson alloy shipment. In addition 
to the chemical analysis, every alldy heat stocked 
by Ryerson is subjected to four separate end- 
quench tests in our own laboratory. The re- 
sults of these tests, when interpreted through 
tables of known physical relationships, reveal the 
obtainable tensile strength, yield point, elonga- 
tion and reduction of area for 1, 2, 3 and 4 inch 
rounds quenched and drawn at 1000°, 1100° and 
1200° F. Reports include all this test and heat 
treatment information, plus recommended work- 
ing temperatures. Thus, you know the complete 
chemical analysis, what working temperatures 
to use; and how the steel will respond to heat 
treatment. 

Ryerson continues to positively identify all 


alloys. They are color marked according to-type. 
Large bars are individually stamped, and smaller 
bars are bundled and tagged with a heat symbol. 
This identification is entered on every Report 
Sheet; so cross-reference verification between 
Report and steel is unmistakable. 

Whether you order a single bar or many tons, 
you can be sure Ryerson will furnish Reports 
covering every alloy shipped. Both steel and 
Reports are delivered together on local ship- 
ments. When shipment is made by other than 
Ryerson motor service, the Reports are sent by 
first class mail and addressed to the heat treat- 
ing department. 

We believe the uniform high quality of Ryerson 
alloys—the careful testing—accurate identifica- 
tion—the new, complete guide data—metallur- 
gical counsel—and quick shipment—make Ryer- 
son your number one source for alloy steels from 
stock. 

We urge you to use this unique service. 

Joseph T. Ryerson & Son, Inc., Chicago, Mil- 
waukee, Detroit, St. Louis, Cincinnati, Cleve- 
land, Pittsburgh, Philadelphia, Buffalo, New 
York, Boston. 
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of which is sealed by an “O” ring type 
gasket when the valve is closed. The 
sealing element is made from special 
freeze resistant neoprene of low Shore 
hardness to insure proper functioning 
between —65 F and 160 F. 


Portable Heater 


A portable lightweight heater of 
high capacity, made by Harvey- 
Whipple, Inc., Springfield, Mass., has 
an output of 275,000 minimum to 300,- 
000 maximum BTU per hour. It burns 
either high octane gasoline or fuel oil 
and has automatic electric ignition of 





Harvey-Whipple heater 


gasoline engine running in a compart- 
ment which may be closed as desired, 











flame. 


1000 Ib. 


Furnace 
Covers - 


NOPAK 
Cylinders 





Operation is by a lightweight 


with controllable heat directed to car- 








EASY 
LIFT 


with 


A recent installation of 
two Hevi Duty Electric 
Furnaces with cover-lift- 
ing mechanism powered 
by NOPAK AirCylinders, 





Because Hevi Duty Electric Pit-Type Heat Treating Furnaces are 
charged from the top, the 1000 lb. steel cover is lifted and swung 
aside for every charge. To save time between charges, Hevi-Duty 
design engineers devised a simple, roller-chain lifting mechanism 
featuring ingenious 3-point cover suspension. Lifting power is 
supplied by a 6” Model A NOPAK Air Cylinder with 6” stroke, 
mounted directly on the swinging boom. 

The positive-acting air cylinder, controlled by a NOPAK 4-Way 
Valve, lifts or lowers the heavy cover gently and accurately in a 
matter of seconds, conserving valuable heat-treating time. 

This Hevi Duty solution to a heavy-duty lifting problem may sug- 
gest how NOPAK Cylinders may be used for lifting, pushing, 
pulling, positioning or clamping operations in your plant. 


Write for illustrated bulletins. 
GALLAND-HENNING MFG. CO. 


2774 S. 31st STREET MILWAUKEE 7, WISCONSIN 


Representatives in Principal Cities 
NOP Rex and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 


A 4462-Y41-A 













buretor and crankcase. The entire 
power plant may be removed by one 
man in 30 seconds, and another ip. 
stalled in less than two minutes. No 
wrenches are required for this change, 
due to a quickly detachable, multiple 
fuel line joint and hand-operated bed 
clamps. 


New Buna N Fuel 
Resistant Stock 


A new Buna N fuel resistant stock 
(233-5), which retains a_ tensile 
strength of over 100 psi and elongation 
of over 100 per cent after being sub- 
jected to aircraft engine oil at 300 F 
for a period or 70 hours, has been in- 
troduced by Los Angeles Standard Rub- 
ber, Inc., Los Angeles, Cal. 

This Buna N stock was designed for 
oil seals, oil rings and other applica- 
tions requiring resistance to aromatic 
fuels. It remains flexible at —40 F 
and has a very low compression set, 


Non-Skid Airplane 
Walkway Coating 


A non-skid airplane walkway coating 
that is less than one-fifth the weight 
of rubber matting, adheres to metal, 
plywood and painted surfaces, remains 
flexible at temperatures ranging from 
minus 20 F to 160 F, and is resistant 
to fire, gasoline, aromatic fuel, salt 
water, oils and bydraulic fluid, has 
been developed by the Minnesota Min- 
ing and Manufacturing Company, St. 
Paul, Minn. Made of Thiokol synthetic 
rubber and ground cork, this surfac- 
ing material is applied at room tem- 
perature with an open nozzle paint 
spray gun. It can also be applied with 
a knife or brush, and patches so con- 
structed blend well with the original 
coating. 


Portable Aircraft 
Electrical Analyzer 


Wiring and electrical troubles on 75 
per cent of American aircraft can be 
analyzed and located by a lightweight 
portable testing unit manufactured by 
the United Hydraulic Mfg. Co., Los 
Angeles, Cal. It can also be used for 
checking open circuits, short circuits 
and measuring resistances of any cir- 
cuit element. The unit complete with 
all accessories weighs approximately 25 
lbs. 





Testing unit made by United 
Hydraulic Mfg. Co. 
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Long’s reputation for quality, dependability, and per- 
formance went to war 25 years ago and again with 
Japan’s attack on Pearl Harbor. Today, Long radiators, 


clutches, and oil coolers are serving on all war fronts, 


hastening Allied victory . . . helping bring the day 





when they can return to peacetime vehicles. 


LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 


DETROIT 12, MICHIGAN 
WINDSOR, ONTARIO 





CLUTCHES + RADIATORS «+ OIL COOLERS 
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Carbide-Tipped Cutters 


(Continued from page 40) 


lowed the mass to cool, and dissolved 
away the nickel menstruum with aqua 
regia. The crystalline substance we ob- 
tained is harder than tungsten-carbide, 
WC. He have proved that by measur- 
ing the hardness with a new hardness 
tester, by diamond penetration methods, 
and at present indications are that the 
hardness number for WTiC: is around 





2600, and to give you an idea of the 
other substances, silicon-carbide on that 
scale is around 2150 to 2250, and tungs- 
ten-carbide, WC is about 1950. When 
you have a tool metal containing con- 
stituents which are harder than silicon- 
carbide, then grinding it with a silicon- 
carbide wheel in a rigid fixture is an 
impossibility. Of course the percentage 


Sreruinc ALUMINUM PERMANENT 
MOLD CASTINGS FOR ALL INDUSTRY 


Sterling has for years produced fine pistons by using a unique 
and proven, patented molding process, fine quality materials, 
and unsurpassed skill in workmanship. 


In addition to our piston factory, we are just completing a very 


modern foundry that will produce all types of aluminum per- 


manent mold castings. 


Our staff of engineers will be glad to assist you with your engi- 


neering problems. Their experience may be valuable to you. 
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\oyeune ALUMINUM PRODUCTS Inc., st. Lovis 6, Mo. 
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of this WTiC: varies from about 20 
to 60 per cent in the different graces, 
and while it is feasible with off-hand 
grinding to grind these compositions, 
it requires diamond wheels to grind 
them without causing defects or cracks, 
both thermal and mechanical. 


Effect of Cutter Design in Milling 


By B. P. Graves, Director of Design, 
Brown & Sharpe Mfg. Co. 


i general our results are in agree- 

ment regarding chip loads and sur- 
face speeds. We have found that 
higher speeds of 700 to 800 fpm are 
suitable for the very soft steels. For 
heat-treated steel around 320 Brinell 
best results have been found at about 
300 fpm. 

The use of flywheels seems to be 
necessary, however, undesirable from 
the design standpoint. They do im- 
prove finish and make cutting action 
smoother. We cannot say from our 
tests that a flywheel gives a greatly 
improved tool life. Flywheels should 
be as near the cutting tool as possible, 

We are in agreement that negative 
angles require more power. In tests 
on heat-treated steel, around 320 
Brinell, we have found a gradual in 
crease in power amounting to about 
one percent per degree of negative 
true rake on the cutting edge when 
this true rake varies from about zero 
deg to 20 deg. negative. 

On the matter of power we seem to 
be in widest divergence from the figures 
presented. At Brown & Sharpe we 
have made input output tests on the 
machine used for the experiments 80 
that actual horsepower at the cutting 
edge can be readily obtained. Our fig- 
ures for heat-treated steel at about 
320 Brinell show that it only requires 
from 0.8 to 1.0 hp per cu. in. of stock 
removal when a tool is new. This may 
increase as much as 50 per cent as the 
tool becomes dull, but this would in- 
dicate a very dull tool. It has been 
our experience that power increases 
gradually with wear. 

We have not found large ratios of 
cutter diameter to work width to be 
detrimental. On the contrary our ex- 
perience has been that they are more 
favorable. Again, our experiences has 
been that larger lead or bevel angles 


have proved more durable. No im- 

provement has been found at angles to 

greater than 45 deg. Ea 
In this same connection it should 


be noted that for a condition where 
the two negative angular components 
are equal as for instance with seven air 


deg. negative rake and seven deg. Ope, 
negative helix the maximum true nega- 
tive rake on the cutting edge occurs ans 


when the bevel angle is very close to 
45 deg. Under these conditions, if the 
clearance has been held constant, the 
cutting edge is formed by a more ob 
tuse angle than when the bevel angle 
is only 15 deg. This results in 4 
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stronger edge. In the case being con- 
sidered both these effects are quite 
small, but they do favor more life. 
Carbide milling with multi-tooth 
cutters requires considerable horse- 
power and high feed rates to take full 
advantage of the high speeds and high 
‘hip loads that are found best for good 
cutter life. It is possible, with milling 
jobs of moderate size, to overload some 
prevent day equipment even when using 
only one or two tooth cutters. It is 
therefore obvious that if best results 
are to be obtained from this new tech- 
nique manufacturers must design cut- 
ters in line with the power of the 
vast number of machines in service. 


Momentum in Carbide Milling 


By E. O. Lowell, General Partner, 
Grayson Mfg. Co. 


N EFFECT resulting from heavier 
‘* chip loads is a reduction in con- 
sumed power required to remove a 
given quantity of material. It has been 
found that only 75 per cent additional 
horsepower is required to remove a 100 
per cent heavier chip. It can be readily 
seen that with the increasing of chip 
load, the friction and therefore the 
wear on the cutting edge does not in- 
crease proportionately with the amount 
of material removed. 

With the employment of heavier chip 
loads, it became necessary to determine 
a means of imparting momentum to the 
cutting operation by the use of in- 
creased mass rather than speed. The 
first efforts in this direction, other than 
the use of a relatively heavy gear train 
and small cutter was an attempt to 
use greater body thickness and cutters 
of larger diameter to perform the job. 
It would have been effective were it 
not for the fact that when the momen- 
tum is inereased by increasing the 
diameter of the cutter, the disadvan- 
tageous tortional stress is proportion- 
ately increased, thus the full effect of 
the increased momentum was lost by 
producing a hammering effect as the 
cutting tooth made impact with the 
workpiece. The constant pounding re- 
sulting from this load and fire action 
was highly deterimental to the car- 
bide, thus again resulting in decreas 
ing cutter life. As a result of this ex- 
perience, John H. Grayson, realized 
that momentum should be imparted to 
the cutting action by a flywheel con- 
siderably larger in diameter than the 
milling cutter itself, and with suffi- 
cient mass to impart the momentum 
hecessary to eliminate the rotary ham- 
mering effect. 

The first application was the mount- 
ing of a 12 in. diameter 110-pound fly- 
wheel on the back end of the spindle 
of a small gear-driven five horsepower 
milling machine. The hammering was 
eliminated and cutter life was greatly 
increased, as set forth in the following 
in “he above table. 

following this original application, 
flyyheels have been used on many car- 
bide steel milling jobs with equally ad- 
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Calculating Number of Teeth in Cutters 


Speed Feed Balance 
Tests (SFM) (IPM) Wheel 
Test A 425 15% No 
Test B 900 20 No 
Test C 425 1534 Yes 


vantageous results. Thus, it is now 
believed that moderate spindle speeds 
and heavy chip loads (0.005 in. per 
tooth minimum) with the aid of ade- 


Parts Machined 
Remarks Before Grinding 
Extreme vibration 10 
Poor finish 
No vibration 40 
Good finish 
No vibration 220 
Excellent finish 


quate momentum through mass results 
in the most satisfactory production 
records for the milling of steel with 
carbides. 








POWER PLANT 
REDUCES 7 


TAKE-OFF TIME: 


Provides ample crank- 
ing power for starting 
big bombers, cargo 
and fighter planes. 
Eliminates delays due 
to discharged storage 
batteries. May be op- 
erated continuously at 
any temperature and , 
under all climatic con- 
ditions. 


FURNISHES POWER 









PORTABLE, ENGINE DRIVEN 


. . « for testing landing gear and auxiliary apparatus, checking 
circuits and wiring, turrets, etc. 


GIVES YOU LIGHT FOR NIGHT OPERATIONS 


. . » for refueling, checking adjustments, hangar lighting, emer- 
gency field lighting, emergency field repair, rescue and salvage 
work, 


AIR COMPRESSOR ATTACHMENT AVAILABLE! 
Write for Bulletin No. NH12A 


Dlachdlone 





MFRS. OF PORTABLE NITE-HAWK AERO-STARTERS, SEARCHLIGHT AND FLOODLIGHT UNITS 
ALSO DIESEL ENGINES AND DIESEL-ELECTRIC POWER PLANTS 


‘13706 SO. 68TH ST., MILWAUKEE 14, WIS. 
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THE ROSAN HYDRAULIC SEAL INSERT 


Seats 


10,000 POUNDS plus 


This Rosan Hydraulic Seal Insert is the newest development of 
the Rosan Locking System for threaded inserts and studs in all 
materials. By use of this insert, a fitting may be screwed into a 
port in soft metals and completely sealed under pressures far 
beyond test specifications and normal safety requirements. 


It has been tested to 10,000 P.S.I. (the limit of the testing 
apparatus) without leakage or failure of any kind. 


Again the Rosan Locking System has solved a problem of 
fastening in soft materials. The Hydraulic Seal Insert is locked 
firmly in the parent material by the serrated Rosan Locking 
Ring which prevents turning; and the fitting can then be in- 
stalled in a steel unit instead of soft metal. Crossed threads are 
thus unlikely to occur, but in case of damage the insert is eas- 
ily removable and can be replaced without special operations. 


Manufacturers and Designers: Submit your fastening and sealing 
problems to our Engineering Department. Consultation and ex- 
perimental installations free. 


= WAVY 
a A PRODUCT OF 


~ BARDWELL & McALISTER, INC. W 











More on Leadership 
(Continued from page 15) 


undiverted, had plunged us? Are tne 
bald implications of these platform 
paragraphs indicative of honest leader. 
ship, or are they at least mildly sug. 
gestive of arrogant and unscrupulous 
demagoguery? 

Governor Kerr, in his keynote ad- 
dress, pointed to what he called “the 
tragic years of 1929 through 1932,” 
and the “awful” depression and unem- 
ployment of those four years. He did 
not, however, give his hearers,,as. he 
might have, unemployment statistics 
for the years 1933 to 1936. In the 
period he did cite, unemployment aver- 
aged only 6,207,000 while in the latter 
period, which he studiously ignored, it 
averaged 10,066,000, or an increase of 
more than 62 per cent. 

Governor Kerr did not say, as he 
might have if he had been anxious to 
tell the whole truth, that the depres- 
sion of 1929 was world-wide and that 
the rest of the world snapped out of it 
beginning in 1933 while we alone, un- 
der the leadership of his party, slumped 
steadily into a much worse ccndition 
with unemployment reaching an all 
time high of 12,744,000. He did not 
say that even in 1937, the best year 
from the employment point of view 
between 1933 and the beginning of the 
war, the average unemployment was 
6,732,000 or more than it was in “the 
tragic years of 1929 through 1932.” He 
did not say that it took the war to do 
what his party’s administration was 
unable to do so far as unemployment 
is concerned. 

Now, it is seriously submitted, is 
such misrepresentation through distor- 
tion and half-truth characteristic of 
the type of leadership that the masses 
of the people in this republic need? 
Is it to be found as a part of the lead- 
ership which our founding fathers and 
our outstanding statesmen of the past 
provided? Can it be found in the 
utterances of George Washington, of 
Thomas Jefferson, of Abraham Lincoln, 
of Grover Cleveland or of many others 
that could be named from among the 
great men of principle who rank high 
in our country’s history? 

In his post-nomination acceptance 
speech the presidential candidate of the 
party from whose platform and key- 
note address the quotations above were 
taken said, “I shall, however, feel free 
to report to the people the facts about 
matters of concern to them and es- 
pecially to correct any misrepresenta- 
tions.” It will be interesting to note 
whether he will consider it his duty to 
the people and feel free to correct just 
the few misrepresentations and the 
truth distorting half-facts that are 
pointed out herein. 


Save and Win 
with War Bonds 
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Two independent tool slides and carriages—front and rear—can be operated 
singly or together. Any combination of “in” or “out” facing cycles on one tool 
slide, and either turning, boring, or forming operations on the other tool slide, 
are performed without the use of special attachments. 


Ane ‘ 
nen etnnennpepenen. 





These dual slides allow more advantageous use of multiple tools, permitting 
quantity production never before possible. Yet small lots of lathe work are 
SAT LAR TO De oR produced with equal facility. 


The many automatic features on the Duomatic enable even the unskilled opera- 
Poe ranvense tor to produce at a high peak of efficiency. All movements and setups are 
2 mechanical, and no cams are required to change cycles. As a result, the 
“8 Duomatic is unsurpassed among automatic lathes in producing more work 

7 with less time and effort. 


POWLR TRAVERSE 


romana — Turn your jobs to best advantage . . . consult Lodge and Shipley Engineers 
/ for complete recommendations. Full details on the Duomatic can be obtained 
by writing on your company letterhead for Booklet No. 601 FL. 


FOMLE TRAVERSL 
RETURN 
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Disposal of Surplus Aircraft—~ 


(Continued from page 17) 


the Joint Chiefs of Staff. There are 
certain tactical-type planes, such as 
photo reconnaissance and observation 
aircraft having non-combat uses for 
which there is an approved foreign de- 
mand, all of which will be classified 
for orderly and watchful disposal. 
Surplus tactical aircraft in excess of 
what is required for international 
transfer and determined to have no 
commercial use should be segregated 


immediately as unabsorbed surplus. 
Such planes, it is suggested, should be 
disposed of within four months after 
being declared “surplus,” unless negoti- 
ations for transfer are pending at the 
time. But regardless of any progres- 
sive overlap caused by separate batches 
of planes being declared “surplus” at 
different times, it is recommended that 
all such tactical aircraft not disposed 
of within three years after the cessa- 
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tion of hostilities should be classiiied 
as “unabsorbed surplus.” 

It is estimated that many transport 
aircraft (Class B) may be declared 
“surplus.” The committee recommends 
that during the period of short supply 
of these B-class surplus planes, the 
Surplus War Property Administrator 
should decide which airlines, both do- 
mestic and foreign, should have prece- 
dence in receiving allotments. Both 
for domestic and foreign distribution, 
aircraft manufacturers should be per- 
mitted to act as the United States 
Government’s agents, on a basis of 
reasonable fee compensation, in order 


to establish factory-customer relation- 


ships as rapidly as possible. Negotia- 
tions for the disposal of Class B air- 
craft should be conducted, wherever 
possible, with the ultimate user rather 
than the user’s government, with due 
regard for “timing,” so as to not im- 
pede the development of a general in- 
ternational aviation policy. To achieve 
such interpretation of purposes, it is 
suggested that the services of the Air- 
craft Advisory Board be invoked. It 
is recorded that only a very few ser- 
viceable transport types of planes may 
be declared “surplus” abroad, so that 
whatever planes of the B-class do find 
their way to overseas buyers likely will 
come from the “surplus” reserve in the 
United States. Transport planes de- 
signed for foreign commercial or pri- 
vate use should be shipped “as is,” 
The committee expresses the belief that 
surplus Class B planes should be made 
available in the United States through 
lease, a terminable installment plan, or 
by eash sale. The use of these three 
methods should provide flexibility of 
disposal processes. In the foreign field, 
possible changing conditions probably 
will require the exercise of wide dis- 
cretion. 

Regarding price policies, the commit- 
tee recommends that price determina- 
tions for transport planes be uniform 
as to method, and approached with 
primary consideration as to their actual 
value in airline operations. In the 
case of transport aircraft of larger ca- 
pacity and more desirable operating 
characteristics, and a longer economic 
life, the price should be adjusted up- 
wards, It is indicated that in the adop- 
tion of these general principles of 
price policy, there will be developed a 
wide distribution of B-class aircraft for 
transport purposes among present non- 
users, and that much new air traffic 
will be created thereby. At the same 
time, new foreign markets will be cre 
ated. The committee warns against the 
danger of granting special prices on 
aircraft suitable for use in foreign alt 
transport operations which might com- 
pete with United States airlines. 

Class C personal aircraft, up 0 
11,000 pounds gross weight, will be 
suitable for training, fixed-base opera- 
tions, non-military, private, and gov- 
ernmental use. It is recommended that 
disposition during the short-supply 
period should be made similarly to that 
advocated for Class B (transport air- 
craft). Sales should be made “as is,’ 
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Heat-treater putting a piece of a sectional die into a Vapocarb-Hump Furnace in plant of 
Liberty Tool & Die Corp., Rochester, N. ¥. ‘This Furnace is kept continually busy because 
f the high-quality work it makes possible. 


TOOLS ARE WEAPONS-2-TREAT "EM RIGHT! 


With the three-way help of the Vapocarb-Hump Method of hard- 
ening thousands of heat-treaters are finding that they, no less than 
the toolmakers and machine-tool operators, can help enormously in 
saving tools, tool steels and toolmakers’ time. For when a heat- 
treater puts a tool into a Vapocarb-Hump Furnace, he has complete 
control of what the furnace does to the tool: . 

1. The tool can’t pit or decarburize; it must leave the furnace with 
surface as smooth as when it entered. Vapocarb protective atmosphere 
sees to that. 

2. The too! can’t develop unexpected warp or distortion if the 
heat-treater uses his skill and knowledge. Temperature distribution 
is highly uniform; temperature measurement and control are the 
most accurate that Micromax Pyrometers can give; the proper rate 
of heating for each tool can be individually discovered, and auto- 
matically held. 

3. If there’s any doubt as to the proper quench point, the Hump 
Method can be used to show the heat-treater exactly where the tool 
stands, in relation to its critical, at all times. The Hump Method 
assures the depth of hardness which will enable the tool to give the 
absolute maximum of productive life. 

An L&N engineer will gladly discuss a particular application of 
the Vapocarb-Hump Method, or send a catalog, as you prefer. 





{ ‘logan For Every American 





Photographed immediately after Vapocarb- 
Hump Hardening, this die by Bastian Bros. 
has no trace of scale on its intricately- 
engraved face. 








Distortion during heat-treatment, which could 
obviously cause much trouble with this sec- 
tional die, was completely avoided by the use 
of the Vapocarb-Hump Hardening Method. 
Liberty Tool & Die Corp. 





Deep hardening and minimum distortion, re- 
quired in these parts for a Waterbury Farrel 
cold-heading machine, are secured by means 
of Vapocarb-Hump Hardening. Finish-grind- 
ing of such parts was reduced 809% when this 
Method was adopted in the big New ngland 
plant. 


LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA. 44, PA, 
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and only for cash, to prevent specu- 
lative buying. Prices for Class C 
planes should have administrative elas- 
ticity. Planes of popular demand 
should be sold under sealed bids, with 
the right of rejection of all bids if too 
low. Those requiring sales effort 
should“havé “a fixed price system with 
discounts and commissions. Sales 
through manufacturers and dealers 
should be encouraged. The committee 
states that no immediate transfer of 
personal aircraft planes should be made 
to Class E (unabsorbed surpluses), but 
“trainers” should be released and sold 
at low cost for training purposes. 

It is urged that aircraft equipment 





and components, classified as ‘“D,” 
should be inspected by manufacturers 
on a fee basis and that the Government 
should arrange for the necessary over- 
haul of the equipment. Manufacturers 
selected to do the overhauling should 
act as agents of the Government in dis- 
posing of the equipment, should receive 
the equipment on a consignment basis, 
and give customary guarantees there- 
for. It is indicated that prices should 
be around 75 per cent of replace- 
ment cost, or at the cost reported by 
the owning agency. Improved products 
should be allowed to compete with sur- 
pluses, with revisions downward for 
used equipment. Trade discount poli- 
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HOLD TIGHT UNDER SEVEREST VIBRATION! | 


Double Locking PALNUTS are no “war 
babies.” They have been standard on Army, 
Navy and Commercial aircraft engines for 
more than 15 years and are also used on 
accessories of all kinds. They have proved 
their unfailing double-locking action under 
every flying condition. 


PALNUTS are single thread, tempered 
spring steel locknuts—easily, quickly ap- 
plied on top of regular nuts. They require 
only 3 bolt threads space, providing great 
holding power with little bulk or weight. 
PALNUTS are low in cost, may be re-used, 
withstand high temperatures and are inter- 
changeable with other approved locking de- 
vices. 






DCUBLE LOCKING ACTION 
» When the PALNUT is 
tightened, its arched, 
slotted jaws grip the bolf 
like a chuck (B-B), while 
spring tension is exerted 
upward on the bolt thread 
~ and downward on the reg- 
ular nut (A-A), securely 
locking both. 
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THE PALNUT COMPANY 


60 Cordier St. Irvington 11, N. J. 
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cies are recommended, but where in- 
struments are required for training, 
these should be priced low—but not 
less than 10 per cent of cost. Sufficient 
quantities of these planes should be 
placed with dealers so that purchasers 
may be able to depend upon adequate 
“servicing.” 

For Class E planes (unabsorbed sur- 
pluses) the most important use is edu- 
cation and ground training. The com- 
mittee recommends the sale or dona- 
tion, rather than loaning, of such 
planes to educational institutions; sales 
at nominal prices on a single price 
policy being preferable. These aircraft 
would not be used for flight. Trans- 
fers for memorial purposes also are 
recommended. The transfers of Class 
E equipment for experimental use also 
is advocated, and it is urged that every 
avenue for non-flight use should be ex- 
plored. The committee recommends 
that unabsorbed surplus aircraft (Class 
E) should be stripped of salable items 
and of strategic materials. It is sug- 
gested that RFC study the possibility 
of having aircraft manufacturers un- 
dertake this job. When no ultimate 
use of Class E surplus can be found, 
it is recommended that scrapping 
should be done at current scrap prices, 
and that no accumulation should be per- 
mitted for longer than six months after 
property has been transferred to 
Class E. 


Daimler Armored Car 
(Continued from page 34) 


of the lever. The handle of the lever 
is so designed that pressure on it in 
a forward direction trips the pawl, en- 
abling the brakes to be moved to the 
“off” position by the recoil springs. 
The duplicated steering is arranged 
as follows: From the driver’s steering 
wheel a universally jointed shaft, in- 
clined at normal steering column angle, 
runs down to a box containing two 
pairs of bevel gears, whence a lateral 
shaft runs from one pair of bevels to 
the steering gear-box. The horizontal 
“drop lever” is linked to the front 
wheels in a more or less conventional 
manner where independent springing 
is provided. From the second pair of 
bevel gears a jointed shaft runs back 
along the floor to the bottom of a verti- 
cal shaft with bevel gears at bottom 
and top, those at the top being at the 
rear end of a short horizontal shaft 
carrying the commander’s steering 
wheel inside the turret. This wheel 
operates normally as regards direction 
of rotation; i.e., it is turned clockwise 
to steer the vehicle to the left while 
running backwards, and vice versa. 
Besides the steering, the commander 
has a hand throttle, hand brake lever 
and ignition switch, but no means of 
changing gear, which process must be 
done by the driver receiving instruc- 
tions from the commander. This short- 
coming is, however, appreciably coun- 
teracted by the fluid flywheel trans- 
mission and the pre-selective gears. 
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If you could find a better looking body interior that could be washed 
as easily as the exterior of the car, restored again and again for life to 
perfect freshness and cleanliness—would that be something you would 
want for your after-the-war car? 


You can have such an interior; it is ready for you. Formica decorative 
sheet in smooth satiny surfaces, or embossed and figured patterns, in the 
widest variety of colors and effects is available which can be installed by the 
same methods you are using now. 

There are no serious problems of design and production to solve. Every- 
thing is ready to go, now! So this much of the car of the future you can 
deliver on your first After-the-war models. 
Let Formica engineers give you the facts. 
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War Production 
Will Increase 
(Continued from page 46) 


the war to the unconditional surrender 
of the enemy. 

Pontiac Motors Div. of G.M. also 
is in production of 155 mm shells. In 
less than a month, the company got 
into production using converted ma- 
chinery formerly used for production 
of 75 mm shells. The machines required 
new tool blocks, rebored spindles and 
chucks, and general reconditioning. 
Other G.M. divisions participating in 





the 155 mm shell program are Fisher 
Body at Grand Rapids, which is retool- 
ing for production, and the Oldsmobile 
plant at Lansing, which has been en- 
gaged in shell manufacture for some 
time. Willys-Overland Motors, Inc., 
Toledo, a producer of six-inch shells 
since 1941, has reeeived a big addition 
to its original order for 155 mm projec- 
tiles. The company has turned out 
more than 2 million high explosive and 
smoke shells to date. Also, Willys has 
just received three new contracts for 
approximately 5000 gasoline tanks and 
about 1000 vertical stabilizers for the 
Curtiss C-46 Commando and an un- 
disclosed number of carburetor air in- 








pon for full facts and catalog. 


Available with—Limitation 
Order Certificate 1-158. 


THORNTON TANDEM CO. 


8775-D GRINNELL AVENUE Plaza 9700 
DETROIT 13, MICHIGAN 


Make Big Trucks Out of Little Ones with the 
THORNTON Four-Rear-Wheel DRIVE 


in U.S.: Sold by TRUCKSTELL DISTRIBUTORS 
In Canada: H.V. WELLES, LTD., Windsor, Ont. 








STOP WHEEL SPIN ON SNOW PLOWS | 
Get Positive Traction with || 


Start now to fix your snow plow trucks THORNTON 

so the wheels will pull (not spin) in deep Automatic Locking 
snow or on slippery, icy roads. DIFFERENTIALS 
Instafl the Thornton Automatic-Locking omm i 


Differential in place of the conventional 
type. This eliminates one wheel going 
dead and other wheel spinning. Both 
wheels must rotate when power is‘ ap- 
plied. Motor cannot drive either wheel 
faster than ring gear speed. Prevents 
wheel spin . . . tire grinding . . . skidding 
due to loss of tire grip on ground. 


Worth looking into right now. Send cou- 
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| Locking Differential. 
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SEND COUPON TODAY, 


8775-D Grinnell Ave. AA 
Detroit 13, Mich., U.S.A. 
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takes for the SC2C Hell Diver. 

Dodge Div. of Chrysler Corp. ha 
revealed that it has almost doubled 
production of parts for the Navy’s 
Bofors 40 mm antiaircraft gun as a 
result of recent schedule changes. Pro- 
duction time has been reduced 52 per 
cent since the original estimate in 1941. 

Chevrolet Div. of G.M. now is in 
production of 18-cylinder Pratt & Whit 
ney aircraft engines for the Army Air 
Forces. Assembly is at the Buffalo, 
N. Y., plant with 16 other plants act- 
ing as suppliers of parts. The first test 
run of the engine was made five months 
and 18 days after the commitment was 
made to the company. Current pro- 
duction of Pratt & Whitney 14-cylinder 
engines, which Chevrolet has been 
building for two years, will be main- 
tained. Despite retooling and rear- 
rangement of plant facilities for pro- 
duction of the large model, output of 
the 14-cylinder engine has been held at 
a high rate. 


Revision of “‘Little 
Steel Formula”’ 
(Continued from page 46) 


the landing mat program, which is ex- 
pected to expand. There are reports 
that sheet output will: be facilitated 
by a tapering off in the requirements 
for tin plate as well as from a cut- 
back in steel plate output during the 
year’s last quarter. For what reports 
of some steel mill order books being 
filled way into 1945 are worth under 
the strict CMP controls, they are in- 
teresting because they reflect a high 
degree of confidence that, come what 
may, 1945 will cohtinued to be a banner 
year for steel demand. To what extent 
the possibly large scale distribution 
of war surpluses will affect this, re- 
mains to be seen, but even the most 
conservative observers appear not to 
be greatly worried on that score. 

At meetings held in August in various 
cities, Arizona’s smaller copper mine 
owners met to discuss a proposed bill 
to provide federal mine developing and 
maintenance funds, which Senator 
James G. Shrugham of Nevada, chair- 
man of the Mining and Minerals sub- 
committee of the Senate Small Business 
Committee, is sponsoring. Commenting 
on reports of copper scarcity in the 
United States, “The Metal Bulletin” of 
London said in a’recent issue: ‘““We have 
always found it a little difficult to be- 
lieve that America could be seriously 
short of copper when she commanded 
supplies of fully 2,000,000 short tons a 
year, but so far government stockpiles 
of the metal have never reached par- 
ticularly high figures in relation to con- 
sumption” and adds significantly: “It 
may be that America is nearing the 
phase which this country seems already 
to have reached, of having adequate 
supplies of war materials on hand, so 
that production can be slowed down un- 
til a fresh survey of future require- 
ments can be made in the light of de- 
velopments in the fighting zortes.” 
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Now—for the first time—standardized air gage _Precisionaire spindles outlast plug gages 10 to 
spindles and components for checking long, short, 40 times. 
through or blind holes at the gage or remotely 


No more human element of error when you use 
at the machine or bench. You can write your own 


the Precisionaire. Parts with tolerances ranging 

specs! from .005” to fractions of .0001” can be checked 
No more engineering time and charges! Deliv- | quickly by unskilled and untrained operators who 

eries shortened to a matter of days. Interchangea- — merely present the gage to the part or vice versa. 

bility of spindles and components enables adoption 

of complete air gaging program at minimum cost 

and minimum gage inventory. 


No more GO and NO GO checking of internal 
diameters. Both tolerance limits are checked in 
one pass faster than either could be checked with 
a plug gage. Frequent, time-consuming and there- 
fore costly, inspections of gages are eliminated. 
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WRITE for Engineering Data No. 12 detailing 
STANDARDS and also showing SPECIAL 
applications. 
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If you are considering the installation in 
your plant of solvent-vapor degreasing 
machines or washers for alkali, spirits or 
emulsion cleaning, a Detrex man can 
aid you in making your decision as to 
the type of equipment best suited to 
your needs. 


Detrex is the one manufacturing source 
where you can go for unbiased and 
authoritative opinions on the relative 
merits of various types of metal cleaning 
machines and chemicals. For, not 
only does Detrex produce degreasers, 
washers and processing machines, but 
also supplies Perm-A-Clor and Triad 
degreasing solvents, and Triad Alkali 
Cleaning Compounds for washers, elec- 
tric cleaning and soak tanks. Each has its 
application, and your specific require- 
ments are our guide. 

Detrex has branch offices in principal 
cities. Write for the name of our engi- 
neer in your locality. He will be glad 
to consult with you without obligation. 


13001 HILLVIEW AVENUE 
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Smoothness of 
External Surfaces 


(Continued from page 19) 


it is necessary to make use of hydro 
press forming for reasons of economy, 
it will be necessary to utilize wiper 
plates or draw plates and to form parts 
in the as-quenched condition or from 
the ice boxes. 


Parts having a shallow recessed con- 
tour, which are normally formed by 
drop hammering in the SO condition, 
heat treated and re-hit in the same die, 
will not possess the required smoothness 
of contour, since the re-hit will not 
completely remove heat-treat distortion. 
This class of parts should utilize two- 
stage hammer dies or starter and finish 
dies. These dies should be construct- 
ed so that the first operation die has 
a contour at least % in. shallower than 
the finished contour. This will allow 
the finish operation to move the ma- 
terial sufficiently to give a permanent 
set and to remove heat-treat distortion. 
Close conformance to contour will be 
necessary in the finish die. 

Contoured skin panels, fairings, etc., 
which are commonly formed into female 
dies with rubber, heat treated, and re- 
hit in a drop hammer or in the same 
dies as the first operation, will not pos- 
sess the required smoothness of contour. 
Parts of this ‘nature should utilize 
stretch-press forming and be produced 
from ST or as-quenched material. 


Riveting 

Probably one of the greatest offen- 
ders where local “canning” or denting 
is concerned is existing hand riveting 
practice. Considerable research has 
been done by the NACA and other or- 
ganizations to achieve tighter riveted 
joints, and one of the techniques devel- 
oped, illustrated in Figs. 2, 3 and 4, 
has possibilities for application where 
surface smoothness is required. The 
procedure is as follows: 


A. Use AN 430 AD rivets, 


B. Drill the same as for the conven- 
tional method of riveting. 


C. Machine countersink the outside 
surface to 60 degrees included angle by 
0.050 in. deep for % or 5/32 in. rivets 
when the outer skin is 0.040 in. or 
thicker. Investigations indicate that 
the countersink and depth are not crit- 
ical for either strength or tightness. 


D. Buck shank into countersink with 
a flat bar and apply gun to round head, 
using a round set. Gun and bucking 
bar may be reversed, if necessary, for 
access, but this makes it more difficult 
to set the rivet. The only limit on the 
size of the bucked head is that it cover 
the countersunk area. The head should 
not be flattened any further than neces- 
sary, as this may cause sheet separa- 
tion. Due to the gun pressure, any 
riveting by this method with skin gages 
of .051 in. or less will cause canning 
of the skin. Spring loaded tools will 
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FOR CONVENIENCE each piece of Precision 
Gauge is oiled and individually packed in en- 
velopes. The size and heat treatment is clearly 
marked on each envelope, allowing the worker 
to readily identify the steel. This procedure 
assures that each piece will be dust free, un- 
scratched and free from rust and other harmful 
matter. 





SPECIFICATIONS: Finished ground on all dimen- 
sions to a thickness tolerance of .001"'. Sizes 
range from 1/64" to 1'' in thickness and 1/2" 
to 6"' in width and stocked in 18" lengths. 
Furnished in annealed condition. 


UNIFORMITY... 
CONVENIENCE 


Quaity and uniformity of precision 
products are assured when Jessop Precision 
Gauge is used because it will not warp or shrink 
during heat treatment. It is ideally suited for 
applications requiring two flat parallel surfaces, 
and its use eliminates the practice of machining 
from bar stock thus affording the machinist or 
die maker an opportunity for doubling his 
production. Jessop Precision Gauge is made 
from superior: quality electric furnace tool steel 
that has been properly processed and annealed. 
Typical applications include Flat Gauges, Test 
Gauges, Machine Parts, Pawls and Shims, Fix- 
tures, Jigs, Keys, Parallels, Die Work, Straight 
Edges, Levers, Punch Dies, Templates, etc. 
Available for delivery from warehouse stocks. 





Warehouses: DETROIT 
CHICAGO CINCINNATI 
CLEVELAND - HARTFORD 
MONTREAL - TORONTO 
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have to be developed for thin gage ap- 
plications. 

E. The rivet length is approximately 
3/16 in. more than the total sheet thick- 
ness for % or 5/32 in. rivets. The rivet 
should be as long as can be driven 
without clinching, as this will eliminate 
possible sheet separation. 

F. Mill off the bucked head of the 
rivet flush with the skin. A _ special 
milling tool, described in NACA Bul- 
letins No. 13, A Flush Rivet Milling 
Tool, June, 1942, and No. 44, An Im- 
proved Flush Rivet Milling Tool, May, 
1943, is used for this operation. 

G. Buff or polish riveted area as 








muy be required to obtain the proper 
degree of smoothness. 


Spotwelding 


The indentations left by spotweld- 
ing electrodes on" Zone 1 surfaces will 
not be acceptable. This precludes the 
use of ordinary tip welding on such 
items as wing leading edges. It re- 
quires the use of large flat electrodes 
with the accompanying problems of 
proper maintenance and cleaning of 
tips. The sort of tooling in Fig. 5 
must be used, which means a greater 
outlay. 


The great Navy Fighter— 


Vought Corsair F4U, 
carrier based plane . . 


fastest 


One 


hundred eleven laboratory con- 
trolled Wyman-Gordon forg- 
ings—97 engine, 9 propeller, 5 


structure. 


Organic Finishes 


r=’ Gordon 
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Laboratory MASSACHUSETTS 
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The easiest approach to the surface 
smoothness problem at first glance ap- 
pears to be through the liberal use of 
organic surfacers and paints, depending 
upon these materials to fill up all dents 
and cracks. However, the ordinary sur- 
facers are compounded of heavy ma- 
terials, and too liberal a use of them 
would inflict a severe weight penalty. 
Some weight can be allowed for this 
finish, however, and the following illus- 
trates a technique which is reasonable 
if the proper benefits are obtained: 

A. The surfaces must be free from 
grit, dirt and metal shavings. The 
shop coat of zinc chromate primer must 
be touched up in places where it has 
been removed as by machining rivets, 
etc. 

B. Surfacer is applied to all areas 
with a pressure spray gun. For seams 
less than 0.032 in. or rivet identations, 
surfacer can be applied with a putty 
knife or several heavy spray coats ap- 
plied in the seams only. 

C. Sanding is done either by hand 
or an air-driven sanding machine. 
Sanding is carried on in circular mo- 
tions to hit high spots and avoid cut- 
ting into low spots. 

D. Glazing putty is applied with a 
putty knife. The putty is used as re- 
ceived but can be thinned for ease of 
application. Putty, when drying, has a 
tendency to shrink and crack; there- 
fore it is not recommended for gaps 
greater than 0.064 in., as vibration of 
the surface will cause it to fail. For 
the majority of seams, surfacer un- 
reduced is preferred, as the shrinkage 
is less and the durability better. 

E. Two coats of lacquer are applied 
by means of a spray gun after all sand- 
ing is completed. The speed of painting 
shall be such as not to have sags or 
runs in the film. A coat of lacquer 
thinner is then applied approximately 
five minutes after the second coat of 
lacquer. In cases where some foreign 
matter or grit gets on the lacquer and 
causes irregularities, these areas can 
be sanded smooth with No. 320 sand- 
paper after the lacquer has dried, and 
then retouched. 


Automobile Old Timers 
to Award Citations 


Several well known pioneers of the 
automobile world will receive Distin- 
guished Service Citations at the, Fifth 
Annual Meeting of the Automobile Old 
Timers, Inc., to be held on October 18. 
At a recent meeting of the organiza- 
tion’s Committee on Research and 
Awards, it was unanimously voted to 
present awards to the following: Lieut. 
General William S. Knudsen, Washing- 
ton, D. C.; Charles E. Sorensen, To- 
ledo, Ohio; Charles (Henry) Davis, 
Bass River, Cape Cod, Mass.; Hurlbut 
W. Smith, Syracuse, N. Y.; James T. 
Sullivan, Boston, Mass. 
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A TRIBUTE 





TO THE BATH IRON WORKS 


PENNSALT CLEANERS 


REG. U. S. PAT. OFF. 


@ The first ship built in America, the “Virginia,” 
was launched from the shores of the Kennebec in 
1607. The Bath Iron Works Corporation is carry- 
ing on the tradition of the Kennebec today, 
launching destroyers like the one above. At its 
present rate of production, B.I.W. produces in one 
year more than twice as many of these ships as 
were launched by them during the entire World 
War I. Our hats are off to the men and women 
who have made possible this enviable record. 


How fine these ships are is well expressed in the 
following extract from a letter written by the com- 
manding officer of the destroyer pictured above: 


“A werd of praise for the grand job the Bath Iron 
Works did on the ship. She has been through h—l 
and high water and never failed us. Keep on building 
ships as fine as this... We have put on nearly one 


hundred and fifty thousand miles and she is as 
good as new.” 


We of Penn Salt are proud of the small part we are 
privileged to play in this outstanding achievement. 


Galvanized work on these ships is first cleaned 
with a Pennsalt Cleaner to insure a finish which 
will withstand the extreme corrosive conditions 
of the sea. 


Paint stripping is another important use of 
Pennsalt Cleaners at the B.1.W. In fact there is a 
Pennsalt Cleaner scientifically designed for nearly 
every type of metal and maintenance cleaning. 


Our chemical engineers will be glad to demon- 
strate the benefits of Pennsalt Cleaners to you in 
your plant. No obligation: Write fully to our 
Special Chemicals Division, Dept. AA 


PENNSYLVANIA SALT 


MAN 





1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
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Timken Dual Primary 
Hydraulic Brake 


Timken-Detroit Axle Company, De- 
troit, Mich., has brought out a new hy- 
draulic brake called the “DP,” or dual 
primary type. Controlled self-energi- 


ward or reverse, is a major feature of 
the new “DP” brake. When brakes 
are applied, the natural tendency of 
the shoes to follow the drum is pre- 
vented by self-aligning abutment blocks 
which bear against the angled ends of 
the shoes. 


is so designed that both shoes act as 
“primaries” in either direction. For- 
ward and rear shoes are therefore in- 
terchangeable and can be used in any 
position in any brake. Equal pressure 
is applied radialiy to both shoes, per- 
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zation, equally effective in either for- 





Of the two-shoe type, the “DP” brake 





va 


Ge 


ie 


* 


Ba] MWe VOWED 


a 















Hydraulic brake made by Timken- 
Detroit Axle Co. 
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mitting the use of a straight bore 
wheel cylinder with interchangeable 











| : pistons, cups and seals on both sides. es 
| Wawexsd\ YOVNL Braking ability is said to be increased ai 
30 to 35 per cent throughout the range P 
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Water-Resisting 
Hand Protective Cream 
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A water-resisting hand protective 
cream for workers whose jobs bring 
them into contact with water-soluble 
cutting oils, dilute acids, alkalies and 
other water-chemical mixtures, is a 
recent development of E. I. du Pont de 


MECHANICS 
Rol\ e Y Be ar \t\ 0 \ Nemours and Company, Wilmington, 
Del. 


SW ERS lS ae Known as “Pro-Tek No. 2” hand- 
vingiileode nip protective cream, it is a companion to 
the original ‘“‘Pro-Tek,” a greaseless 


product which protects against paints, 
lacquers, grime, grease and insoluble 
cutting oils. The new cream is in- 
tended for operations where water is 
present and the standard water-soluble 
“Pro-Tek” unsuitable. An advantage 
of “Pro-Tek No. 2” is that it protects 
against a number of chemicals, and 
thus eliminates the necessity of sepa- 
rate creams for each particular need. 


Specify — 








High-Speed Copper 
Plating Process 








| MECHANICS close-coupled type Roller Bearing UNIVERSAL 
JOINTS are specially designed for operation within cramped quarters, An improved high-speed copper 
plating process which reduces operat- 
ing costs and speeds up production 
rates is announced by E. I. du Pont de 
Nemours & Company, Wilmington, 
improved models. Del. me 

] This improvement is a development 
| 4 of the copper-plating process intro- 
duced by the Electroplating Division of 
the company in 1938. The original 
method plated heavier deposits of cop- 
per in a shorter time than had before 
heen possible. It utilized a carefully 


: . r | compounded and controlled sodium cop- 
Detroit Office, 7-234 G.M. Bidg. per cyanide bath operating at 100 pe: 


and where the shafts are out of alignment. Let our engineers show you 
how these MECHANICS Roller Bearing UNIVERSAL JOINTS will 


conserve space and compensate for offset shafts, in your new and 










GEE MECHANIC §S AND 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 





2020 Harrison Avenue, Rockford, fil. 
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LET US KNOW 


WE SPECIALIZE 
iN HEAVY HYDRAULIC MACHINERY 
FOR SPECIAL APPLICATIONS 


OUR STAFF OF EXPERIENCED ENGINEERS 
WILL BE GLAD TO HELP YOU 
WITH YOUR POST WAR PLANNING 


HYDROPRESS | wc. 


ANNALS CONTRACTORS 


HYDRAULIC PRESSES ee) (Cay 
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This view shows the complete 
automatic installation with 
the end heating furnace 

in foreground. 







































Discharge end of hard- 
ening furnace and chargin 
end of draw furnace wit 
automatic quench between. 



















| EF) Furnaces are Important Units in 


Producing the New Tubular R.R. Axles 


. «» by continuous production line methods 


In the Pittsburgh Steel Company's modern plant for producing the new tubular 
railroad axles; the upsetting press, the drop hammer, three continuous automatic 
furnaces, quenches, straightener and other equipment are all tied in together, 
in one complete continuous straight line production unit. 
| 
| 


EF furnaces are playing an important role in this outstanding installation. An 

EF continuous gas fired end heating furnace and automatically controlled EF 

hardening and drawing furnaees are providing the accurate heating cycles speci- 

fied for producing the exact physical characteristics required by the producers 
of these new tubular axles. 


This is just another example of how EF engineers are qualified to 
cooperate with industry in designing and building dependable pro- 
duction heat treating equipment for new and unusual applications 
and developments. 


Submit your production furnace problems to EF engineers. It pays. 





The Electric Furnace Co., Salem, Ohio 






OIL, GAS or 
ELECTRIC 


For Every Heating and Heat Treating Process 


FURNACES 







Aluminum Brazing Carburizing Nitriding 
Annealing Drawing Normalizing 
i] Billet Heating Enameling Soaking Pits 
! Bright Annealing Forging Scale-Free Hardening 
Bright Hardening Hardening Quenching Machines 
Copper Brazing Malleablizing Ceramic Kilns, etc. 






Controlled Atmosphere Silver Soldering Process Heating 


We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. EF 


SALEM, OHIO 
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cent current efficiency and at increased 


current densities, 

The new gains were achieved by 
working out a method of substituting 
potassium cyanide and other potas- 
sium salts for the sodium salts for- 
merly used with still further increases 
in current densities. Development of 
methods for producing the potassium 
salts in this country, and technical ad- 
vances in their use in plating baths, 
made the sybstitution possible. 


Wide Base Tire Rim 


The Goodyear Tire & Rubber Co., 
Akron, Ohio, has released information 
on a new, wide base rim, combining all 
the features of the present standard 
rim base with a side ring that increases 
rim width. 

Tires mounted on the wide rims do 
not generate as much heat in the 
shoulder of the tire as do tires mounted 
on narrow rims and the average 
amount of deflection under load and 
in motion is reduced by 12% per cent 
when ratio of rim width to that of tire 


























Goodyear tire rim 


sectional diameter is increased from 
60 to 70 per cent. The wider rim also 
adds to the stability of the tire, re- 
ducing sway and giving a more positive 
steering response. 

As shown in the accompanying illus- 
tration, the increased width is obtained 
through use of the new type side ring 
which generally adds a half inch or 
more to the rim width. 

An additional feature of the new 
type rim is the tapered seat under both 
beads. This centers the beads and de- 
creases chafing and bead failure. 


Liquid Resin Glue Sets 
at Room Temperature 


The Casein Company of America, 
New York, N. Y., is introducing a new 
synthetic resin glue which sets at 
ordinary room temperature. It is 
named Cascophen RS-216 liquid resin 
glue and is used with a separate dry 
powder catalyst. 

It is claimed that Cascophen RS-216 
ean be stored indefinitely at room tem- 
perature. It cures in 8 to 10 hours at 
70 F, or in less time at higher tempera- 
tures. The bond meets the most 
rigorous joint tests required by any 
current U. §S. Government specifica- 
tions. 


New Exide Storage Battery 


The Electric Storage Battery Com- 
pany, Philadelphia, Pa., has made 
available the new Exide-Powerclad 
battery. This new Exide supplements 
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| AEROSCREW 
: | THREADED TAPER PINS, | 





: DRILLED HEAD BOLTS, 


: HEXAGON HEAD BOLTS, ROD ENDS, 
CLEVIS BOLTS and PINS, 








; 1 
AERO SCREW COMPANY FILLISTER and WASHER HEAD SCREWS, | 
’ 19th AVE. at 12th ST., ROCKFORD, ILLINOIS TAPER PIN WAS HERS 
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the production of Exide-Ironclads to 
relieve shortages. It is said to meet 
the most exacting requirements en- 
countered in motive power service. 

The Powerclad embodies an exclusive 
design of the positive assembly. It is 
a plate completely enclosed by a slotted 
polystyrene retainer. In combination 
with the separators, it assures effective 
retention of the active material, and 
provides rapid diffusion of the electro- 
lyte. 

The maker states that the many ex- 
clusive features of this newest Exide 
combine to produce a motive power 
battery that provides maximum ca- 
pacity in minimum space consistent 














‘FOR tell SERVICE... 


with the fundamental requirement of 
long life expectancy in order to assure 
economical operation. 


Two-Speed Axle Power 
Shifting Mechanism 


Announcement is made by The Tim- 
ken-Detroit Axle Company, Detroit, 
Mich., of a new 2-speed axle power- 
shifting mechanism called the Easy 
Power Shift, available as a_ built-in 
feature with new Timken 2-speed 
double reduction axles. 

Either fast or slow axle ratio may 
be pre-selected while running under 
torque load in the other. The shift is 








contact your PERFEX REPRESENTATIVE 


E. R. Boutell 
2639 University Ave. 


Z W. Brouillard 
43 Kenyon St. 
Springfield 9, Mass. 


Carlin & Company 
238 Bala Ave. 
Bala-Cynwyd, Penna. 


Factory Tool Supply Co 
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M. T. Swift 
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Kansas City 5, Mo. 















Perfex manufactures thread » thread rings, plain 


plugs, plain rings and special thread gages to 
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Two-speed Timken axle with 


Easy Power Shift 


completed without delay as soon as the 
driver releases the foot throttle mo- 
mentarily. Axle gear shifting can be 
accomplished just as readily when 
using engine compression as a brake on 
long down grades, as when pulling a 
full load. Power for “cold” shifting is 
ample. 

Power for shifting axle ratios is fur- 
nished by a vacuum power chamber 
built into the axle. Double vacuum 
lines connect the power: chamber with 
the selector valve on the dash. Vacuum 
supply may be direct from the engine 
manifold or from the vacuum brake 
system, and a reserve vacuum tank may 
be installed if desired. 

Vacuum power unit of the Timken 
Easy Power Shift, on light and me- 
dium duty axles, is mounted parallel 
with the axle housing. On larger axles 
the power shift unit is front-mounted, 
to avoid frame interference, and oper- 
ates through a bell-crank inside the 
housing. 

All moving parts of the Timken Easy 
Power Shift, including the entire shift- 
ing mechanism, are fully enclosed, and 
no lubrication is required. 


New Products Announced 
by Consolidated-Vultee 


Consolidated Vultee Aircraft Cor- 
poration, San Diego, Cal., is using a 
new thermo-setting plastic, called “too- 
lite,” in fabricating form blocks, dies, 
drill jigs and fixtures. Compressive 
strength of the plastic is said to range 
from 10,000 psi to 20,000 psi. It can 
be cast within 1/32 in. of finished size, 
and can be machined with the same 
facility as hard wood. ; 

Another Consolidated Vultee de- 
velopment is a sort of glue, named 
“metlbond,” which is said to have un- 
usual adhesive qualities. Metlbond may 
be used to bond plexiglas to aluminum, 
steel to plastics, aluminum to steel, and 
glass to glass. Metlbond may be used 
also with magnesium, zinc, cadmium, 
fiberglas, cotton, rayon, wood and 
rubber, 


New Aluminum Alloy has 
High Tensile Strength 
The Aluminum Company of America, 
Pittsburgh, Pa., is now producing an 
aircraft aluminum alloy, 75S, which 
(Turn to page 192, please) 
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NOX-RUST NO. 310-AC 


The Master Rust Preventive 
PROVIDES DUAL PROTECTION AT LOW COST 


Does two things economically and with complete effectiveness: NOX-RUST NO. 310-AC 
prevents the formation of rust in between operation periods of machinery. That’s 
because it definitely displaces moisture from the metal surfaces where NOX-RUST has 
been applied. Stands constantly on guard against the rust that would otherwise form 
when metals “sweat.” And, secondly, NOX-RUST NO. 310-AC removes contaminants 
—fingerprints or water or any other foreign matter on the metal’s surfaces. No rust 
sliows up overnight where NOX-RUST NO. 310-AC is on guard; nor on stock in stor- 
age. Try It in YOUR Plant! 


Write Today for 
Technical Bulletin 
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Yesterday—Only true pioneers and thrill seekers would 
ride in the rickety “egg crate” plane. Yet that plane, with 
all its crudities, was a giant step in human progress and 
transportation. Without early abrading, processes such 


as grinding, it would have been impossible. Honine 


Today—The giant air liner is a tremendous improve- 


ment on the plane of yesterday—as is the modern 





| 
| fighter or bomber over the planes of World War I. helped to develop yesterday's 
| HONING—the advanced abrading process—helped to - ° 
make this improvement possible. Safety, lightness, long EGG GRATE” Plane 
| operation without overhaul—all are dependent to some 
degree on HONING. into the 


| Tomorrow— We do not know what course the prog- SAFE, MODERN 


ress of air transport will take. But whatever it is, there 


will be greater need for better controlled machining AIR TRANSPORT 


processes. 

Micromatic has developed the HONE ABRADING 
process to be ready for these advanced requirements. 
At present, HONING application is limited to serious 
war needs. Tomorrow, it can expand with many new 


applications already developed. 
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icromatic none corPoRATION 


Detroit, Michigan 
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The tactical need for outflying our enemy has crowded military 
aviation into the “400” bracket, as may be seen in the com- 



































parison below: 
Aircraft Bores 
Speed 130 MPH 400 mex 
Engine Cylinder Barrels 
eam, 2 mri 400 Hears ? Master Con Rod (all bores) 
Tactical Ceiling 12,000 Feet | 40,000 Feet Articulated Rod (all bores) 
125 HP 
Engine HP cae 2,000 ur Piston Pin Bores 
Valve Guide Bores 
This amazing advancement has been RN largely by Pinion Gear Bores 
better engineering design, better metallurgy and better con- Oleo Cylinder Bores 
trolled machining. Microhoning provides one of the most 
important machining controls by as: maximum quality Brake Cylinder Bores ag 
and safety in the bearing surfaces of our military and naval Gun Turret Hydraulic | 
plane engines and other plane mechanisms. ___ Cylinder Bores and 
bores and other critical surfaces are finished by many other parts ; 


Microhoning—the modern abrading process which removes 
stock at rates up to 65 cubic inches per hour, generates accuracy 
for roundness and straightness of bore within .0002” to .0003” 
and any desired surface finish. 


Better planes for war mean better planes for the peace to come. 














M-ICROMATIC HONE CORPORATION 


DETROIT, MICHIGAN 
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BASS 7 ED brepging took washers westes time! 


ceTSHAKEPAROOF encineers 
HELP YOU SPEED ASSEMBLY WITH 
MODERN FASTENING TECHNIQUES! 


Dropping lock washers—and picking them up—is a real 
time waster! But this is just one assembly line problem 
that can be solved through the use of Sems Fastener Units. 
Sems provides a Shakeproof Lock Washer and Screw pre- 
assembled and delivered as a single unit, thereby making 
the entire fastening operation faster and more efficient 
with the assurance of locked-tight parts. 

By analyzing your fastening applications, Shakeproof Engi- 
neers can help you eliminate many time-wasting assembly 
operations. The proven results of this service definitely show 
substantial reductions in production time and costs. Ask to 
have a Shakeproof Engineer call immediately. Write today! 


: ‘aslem ng 
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Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois 

in Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


? 


4 , a ? 
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Shakeproof Lock Washers Shakeproof Type 1 Shakeproof Type 25 Shakeproof Cowl 


with Exclusive Tapered- Thread- ing Screws Thread -Cutting Screws Fasteners 
‘Twisted Teeth for Metals for Plastics Opening ms 
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A Partial List of In- 
dustries for Which 
Presstite has Success- 
fully Developed Special 
Sealing Compounds: 


For the Aircraft 
Industry: 
ealers for— 


Integral Fuel Tanks 
Fuselage Seams 
Drop-off, Expend- 
able Fuel Tanks 
Gun Turrets 
Synthetic Glass 
Instruments 
Intercoolers 
Air Ducts 
Insulating Dissimi- 
lar Metals 
Seaplane Floats 
For the Refrigeration 
Industry: 
ealers for Domestic 
and Commercial 
Refrigerators 
Bonding and Sealing 
Low Temperature 
Insulation in Re- 
frigerated Rooms 


Fo the ailroads: | 
Sealers for Insulating, 
Soundproofing, and 
Weatherproofing of 
Railway Cars — 
Sealing Car Win- 
dows and Spot 

Welded Seams 


For the Building 
Industry: 

Roof Coatings, Caulk- 
ing, and Waterproof- 
ing Cement 

For the Shipbuilding 
Industry: 

Insulation Adhesive 
and Sealers — Rust 
Preventive Com- 
pounds 

For the Automotive 
Industry: 5 
pecial Adhesives and 
Sealers 
For the Construction 


Industry: oT 
Sealers for Jointing 


Sewer Pipes 

Sealers for Water- 
proofing Excava- 
tion Work 


Miscellaneous: 
Tr epcone Green- 
house Windows 
Extruded Caulking 
Compounds 
Ammunition Paints 
Plus Many Special 
Products for the 
Army and Navy 
Our Engineering, Tech- 
nical,and Laboratory 
facilities are at the serv- 
ice of any industry with 
a sealing problem. 








PRESSTITE 


Seaiine ComPounos 
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VISION UNLIMITED! 


Presstite Sealing Compounds are playing an important 
part in America’s production of military and naval air- 
craft. Yet it was the vision of our research and engineering 
staffs, aided by years of previous industrial experience, 
that enabled Presstite to meet the emergency demands of 
the aircraft industry in time of war. 

From sealers used by the refrigeration and construction 
industries, by the railroads, and in many other fields, 
Presstite engineers developed special sealing compounds 
that today speed the assembly and contribute to the 
safety and efficiency of America’s air armada. 

Not only are Presstite sealers being used to seal aircraft 
fuel tanks, fuselage seams, gun turrets, seaplane floats, pres- 
surized cabins, and other vital parts and devices, but we are 
producing many special compounds for the U. S. Ordnance 
Department, the Engineers Corps, and the U. S. Navy. 

“Ceiling Unlimited” is the pilot’s signal that the far 
horizons of the sky are visible in every direction. “Vision 
Unlimited” is symbolic of the continuing forward progress 
of Presstite engineering and research. 

Today, and in tomorrow’s post-war era, the vision un- 
limited of the Presstite organization stands ready to serve 
American industry wherever the most effective sealing 
compounds are required. We'll gladly work with you and 
your engineers, if you'll send us your detailed requirements. 


PRESSTITE ENGINEERING COMPANY, 3926 Chouteau Avenue, St. Louis, Missouri 
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THIS GASKET 
speeds fuel pump assembly 


ECAUSE it is truly compressible—does 
not side-flow under pressure, the Arm- 
strong’s Gasket shown above facilitates the as- 
sembly of aircraft fuel pumps. A sure seal is 
obtained without equalizing the tension on 


each flange bolt—a time-consuming necessity 
with the noncompressible gasket previously 
used in the pump illustrated. 

This highly compressible Armstrong’s Gas- 
ket is die-cut from a cork-and-synthetic-rubber 
material—one of a group of Armstrong’s Com- 
positions that withstand the attack of aro- 
matic fuel. Because it has been so successful 
in speeding assembly and in providing a leak- 
proof joint every time, the fuel pump manu- 
facturer has standardized on gaskets of the 









same material for other types of equipment. 

There are more than fifty Armstrong's Seal- 
ing Materials with the right compressibility 
and other properties for specific applications. 
These materials are available in roll goods, 
ribbon, and tapes . . . in sheets and strips... 
and in die-cut parts, extruded rings, and 
molded pieces. 

Seals are only one of many Armstrong’s 
products that are helping automotive and 


aviation engineers solve performance and pro- 
duction problems. See the list below—then 
send for free samples and technical data 
about those that interest you. Write to the 
Armstrong Cork Company, Industrial Divi- 
sion, 1508 Arch St., Lancaster, Pennsylvania. 


ARMSTRONG CORK COMPANY 


MATERIALS AND SPECIALTIES FOR 








AIRCRAFT AND AUTOMOTIVE UNITS 


« Gaskets, packings, seals, 
piston cups, bushings, and valve 
seats—for gauges, fuel lines, 
meters, hydraulic systems, and 
other equipment 

¢ Composition roll goods, 
with or without fabric back, 
plain or adhesive-coated—used 


as glazing strip, binding tape, 
cushion pads, anti-skid floor- 
ing, and gaskets 


« Tank strap cushions 


* Sealing materials for 
specialized aircraft equipment 
handling aromatic fuel 
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¢ Felts for vibration-damping 
and soundproofing 


« Wingwalk materials 
¢ Resilient floorings 


e Carburetor floats and 
other fabricated natural or com- 
position cork specialties 














How fast can a . 
DURABLE PRIMER DRY ?. 





BAKELITE dispersion resins might change 
your ideas about fast-drying durable pri- 
mers. These resins make primers that 
air-dry in a few minutes. They can be 
wet-sanded within 20 minutes or less, and 
are then ready for the top coat, either 
lacquer or baking type finish. Only a min- 
imum amount of sanding is required. 
Such a coating system is tailor-made for 
quantity-quality production. It enables 
the finishing department to meet and beat 
the toughest schedules. 

These superspeed coatings have proved 
themselves in 10 years of Navy aircraft 
service. Laboratory and field tests have 
also demonstrated their outstanding cor- 
rosion resistance and adhesion to all 
types of metals and alloys. They with- 
stood a salt-solution spray test for 1,080 
hours while other high-quality primers 
failed in 90 hours. They did not blister, 
pimple, or rust after 8,000 hours of im- 
mersion, whereas other primer formulas 


Coating Resins 
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~ 


failed in 300 hours. 
years’ exposure on steel panels revealed 
no checking or rusting. 


Today, coatings based on BakE.ire dis- 
persion resins are protecting aluminum, 
magnesium, and other metal structures, 
and are giving vital protection to vehicles 
and planes on every front. The time is 
coming when these coatings will be very 
generally adopted by the transportation 
field for their extraordinary durability 
and unexcelled drying speed. 


Write Department 27 for further infor- 
mation about BAKELITE dispersion resins 
in automotive finishes to facilitate your 
present and future planning. 


TRADE MARK 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
30 East 42ND Street, New York 17, N.Y. 


UCC) 
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(TS UHMERENTLY FINER GRAIN 
MAKES ALL THE DIFFERENCE 
The 




















1. High Strength and Impact Properties 
2. Outstanding Ductility 
3. High Vibration Fatigue Resistance 


4. Excellent Welding Characteristics 


Send for booklet describing N-A-X HIGH TENSILE 
and N-A-X 9100 SERIES ALLOY STEELS 


GREAT LAKES STEEL CORPORATION 


DETROIT, MICHIGAN 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 





NATIONAL 
vi nat 
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Rien now Wadsworth is making small precision 
parts for forty-five major companies which normally 
manufacture such products as radio equipment, refriger- 
ators, automotive parts, precision instruments... 

Typical example is a minute steel piece that re- 
ceives thirty forming operations, sixteen of which are 
precision milling, although it weighs only 1/10th 
of an ounce. 

After the war, manufacturers who will need small 
parts of this character will seek Wadsworth’s small 
parts facilities in order to hold sales in competitive 
markets. 

Let us discuss with you the postwar production 
of those small parts and sub-assemblies you may 


have found difficult to get in the past or may require 


Bom: 


tomorrow. 


SMALL PARTS DIVISION 


WADSWORTH 


A Tested Source 
for the MASS PRODUCTION of 


Small Precision Parts 


WADSWORTH 
FACILITIES 


Die Making 
Jigs & Fixtures 
Gage Making 
Model Building 

Milling 
Drilling 
Turning 
Stamping 
Screw Machining 
Hard Soldering 
Heat Treating 
Line Assembly 
Polishing 

Lacquering 

Photo Etching 
Silk Screening 

Product Decorating 

Metals Laboratory 

Engineering Design 
Product Design 


CURRENTLY 
SERVING THESE 
INDUSTRIES 


Aircraft 
Automotive 
Bearing 
Electronics 
instruments 
Machine Tool 
Small Arms 
Refrigeration 


DAYTON, KENTUCKY, SUBURB OF CINCINNATI, OHIO 
PHONE COLONIAL 8194 © (CINCINNATI! EXCHANGE) 


* 
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You’re safe, you’re sure, when you wrenched, twisted, tortured to make sure they’ll 
specify Bendix Landing Gear equip- stand the gaff . . . make sure they’ll more than 
ment, because we’ve made it our measure up to all requirements. 

business to make certain it’s right These reasons explain why Bendix is the choice 
before it ever leaves the factory. Every of leading aircraft manufacturers. Bendix Land- 
Bendix Landing Gear part goes through ing Gear is engineered to meet your specific 
the toughest tests science has devised. needs ... “‘tailor-made”’ to fit your weight 
A giant 30-ton dynamometer checks restrictions, space limitations, performance 
the stopping power of the brakes at all requirements ... an outstanding example of 
landing speeds. Massive drop-testing the Creative Engineering which has won 
machines assure an ample margin of Bendix leadership in so many aviation fields. 
safety against landing shocks. Struts are **You’re sure when you specify Bendix.” 


BENDIX LANDING GEAR — Bendix Pneudraulic Shock Struts, Bendix Airplane Wheels, Airplane Brakes, Hydraulic Master 
Cylinders, and Power Brake Valves are important members of | “The Invisible Crew,” produced in more than 30 Bendix plants. 


BENAIX sooses sum 


BENDIX AVIATION CORPORATION, SOUTH BEND 20, INDIANA 
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Hercules makes no finished 

lacquers, but supplies the nitro- 

cellulose from which! acquers 
are made. For helpful application 
information on your finishing prob- 
lem, call your lacquer supplier. Cellu- 
lose Products Department, Hercules 
Powder Company, 959 Market St., 
Wilmington 99, Delaware. 








CRYSTAL-CLEAR 


Transparent clarity of nitrocellulose 
lacquers accounts for their use in 
finishés for the finest pianos and 
choicest woods. 





BRONZE, SILVER, 
PEARL 


Nitrocellulose lacquers are ideal fin- 


Pe ae ishes for all types of metal. Easy to 


apply, they add brilliant color, full 
gloss, and beauty. 





COLORFUL SPARKLE 


Packaged goods sell better when 
their labels stand out with attrac- 
tive, forceful color. Crystal-clear 
nitrocellulose lacquers protect such 
labels from moisture, grease, dust, 
dirt, fingerprints, and scuffing. 


SOFT PASTELS e RICH, VIVID 
OPAQUES e IRIDESCENTS 


No other finish has the same range 
of beautiful, delicate pastels; rich, 
bright opaques; gleaming, metallic 
iridescents. Fastest-drying 
finish known—saves equip- 
ment, labor, plant space, 
maintenance and repair 
costs. 
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Actual Experiences Point 
the Way to Effective Use 
| of Cold Treatment 


bn Yor *—P 


Sub-zero treatment of metals is being 
employed in more industrial applica- 
tions every day. Men who aren’t already 
using this effective process have read 
about the excellent results it is pro- 
ducing in many fields. Everyone wants 
last-minute information and discoveries 
about cold treatment—its effect on 
metals, fields where it is practical, pro- 
cedures for treating different metals, 
etc. 

To bring you the latest authentic cold 
treating practices and data, Deepfreeze 
has just completed a 40-page booklet 
that is filled with valuable information 
for every man working with metals. 









This new FREE book explains what 
actually occurs when metal is subjected 
to chilling, and how the changes that 
take place are adaptable to a wide 
range of industrial applications. 

You'll find the complete story on 
hardening, stabilization, shrinking and 
testing of metals and other materials. 
Three distinct methods of cold treating 
procedure are described in detail for 
use in different types of applications. 
Metallurgists, production men and 
other Deepfreeze users have contrib- 
uted the results of their experiences— 
results that show how you can obtain 
the advantages of cold treating in your 
plant. 

Cold treating is on the move. Prog- 
ress has been made so rapidly that 
yesterday’s literature no longer tells the 
complete story. To bring your organi- 
zation up-to-date on this vitally im- 
portant subject, order free copies of 
“Cold Treating Practice” for your key 
men. The coupon below is for your 
convenience. 











Deepfreeze 
2314 Davis Street, North Chicago, Illinois 





freeze “Cold Treating Practice” book to: 
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Here’s a sample of how this 
book can help you... 


These typical pages from “Cold Treating Practice” give 
some idea of how this valuable book can help you in 
your work every day. Applications similar to your own 
are described in detail. Even if you are now cold treating, 
the many new discoveries will show you if you are using 
this process to full advantage. Among the many timely 
subjects included are the following: 








See Pages 
Hardening cutting tools to a degree not 
obtainable with heat treating alone......... 12-19 
Repairing broken cutters ...---.eeeeeeeeceees .20 
Stabilization of metal parts to halt growth 
with age ....- POrerrrrerrrre ee eee 23-26 
Shrink-fit assembly that is faster and 
eliminates dangers of heat and press fit ..... 27-32 


Testing aircraft instruments and metal 
parts under sub-zero temperatures .....-.--.- ..33 


Mest practical chilling equipment for 
different types of applications.....-+-++++++-- 


Cold treating procedures for different 


types of applications. .....+++ssseeeeeeees 14-16 
Procedure for calculating the rate of 
production......seescscecscecessrecesscees .13 
Technical data and tables for cold 

freatment .....-- ccc cr eeeceeneeereeee .. 35-37 





2314 DAVIS STREET 
NORTH CHICAGO, ILLINOIS 











TRADE MARK DEEPFREETE #EGISTERED UNITED STATES PATENT OF FICE 


industrial Chilling Equipment for Shrinking, Testing, Mardening and Stabilizing Metals 





Givision of Motor Products Corporation, Detroit, Michigas 














| 7 REASONS: WHY 


} Your best bet for AC Welding is a 


Every feature of design and construction, both inside 
and outside the sturdy case of the Wilson “Bumble- 
bee”, has been planned to give the utmost in efficient, 
dependable and economical service: 


YY Precise, Stepless Adjustment of Welding Current to any 
value within NEMA range, provided by easy-turning 
crank. 












Efficient Ventilation by motor-driven fan assures 
safe, dependable operation, even when welding with 
maximum current. 


YY Reduced Power Factor Charges and relief for over- 
loaded power lines is provided by built-in capacitors. 


YY Coils Protected Against Fire and Vermin by mica and 
glass fabric insulation. 


vy Interchangeable PrimaryTerminals permiteasy,rap- 
id change from low to high line voltage or vice versa. 


ey Output or Secondary Terminals Readily Accessible by 
‘removing 4 screws which hold small insulating panel. 


ty High Visibility of Current Indicator is assured by 
large, easily read calibrated scale located outside case. 


These features are incorporated in every “Bumble- 
bee” welder—either regular or all-weather model. 
“Bumblebee” welders are also performing a valuable 
service as a power source for automatic welding heads. 


In addition, the “Bumblebee” offers all the advan- 
tages of AC welding: 


— Low Maintenance because of absence of mov- 
ing parts 

—Low Power Costs because of high electrical 
efficiency 

—Faster Welding due to absence of arc blow 
and use of larger electrodes 

—Improved Quality of Welds 


—at no greater first cost than other types of welding 
equipment. 


Other AC welders in 100, 200,750,1000 ampere sizes. YA , ecaatinn 
ms Ke Sales Co. 
Mail the coupon today for new catalog — or write to ath aah 


your nearest Airco office. 


Gentlemen : 


BUY UNITED STATES WAR BONDS Please send to me by 


return mail a copy of the 
*“Bumblebee’””» AC Machine 
Catalog (ADW-S53). 





Arr REDUCTION 


tn Texas: Magnolia Airco Gas Products Co. General Offices: Houston 1, Tex. 
Offices in all Principal Cities 
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That's right! 7% man hours were saved on each Pierce 
Punching Die for a large aircraft manufacturer. This die 
is made of plow steel and measures 16x15 x 3/16". 
A %4" flat DoALL File Band was used for the straight 
surfaces, a %" oval file for the large radii. 


This new DoALL Band Filer is 9 times faster than hand filing—4 times 
faster than jig filing. Gives you smooth, steady, one-way filing, without 
back stroking. Saves time, metal and file bands. 


Strong support holds file band firm and means more even cutting. Speed- 
master equipped for variable speed, 50 to 250 f.p.m. 


Operators like the roomy, tilting work table and the air jet which keeps it 
free from dust and chips. Weighs 485 pounds. Occupies only 27 x 34" 
floor space. Available on M.R.O. priority. 


DoALL FILE BANDS 


Ready to prove their worth. 12 standard styles to file different kinds of 
metals, alloys, laminates, plastics. Made to fit the new DoALL Filer or any 
model DoALL Contour Machine. 
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Coolant Systems 


Sales & Service Offices: Baltimore, Boston, Chicago, Cleveland, Denver, Detroit, Erie, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New Orleans, New York, Orlando, Philadelphia, Pittsburgh, Rochester, Rockford, St. Lovis, 
San Francisco, Seattle, Toledo, Tulsa, West Hartford. 
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| RP uiquin PACKAGING | 


A complete line of rust and corrosion preventive com- 
pounds is manufactured by R. M. Hollingshead Corpora- 


es 





























it tion, a major supplier for Army and Navy aircraft. There 

4" are WHIZ compounds—conforming fully to Govern- 
ment specifications—for the protection of internal and WHIZ RUST PREVENTIVE 
external surfaces. —- POUNDS 

Applied to plane parts and weapons by spraying, swab- ee 

bing, or dipping—depending on type—this “liquid WHIZ AIRCRAFT PRESERVATIVE 
packaging” eliminates the risk of rust and corrosion COMPOUND 

of from factory to battle-line . . . is easily, quickly removed Paralketone type) 
—if removal is required. a ae 

ny Your inquiries about these protective compounds will ~ COMPOUND 
receive prompt attention. Our engineers are ready to Paralketone type 

_ work with your engineers in designing special chemical 


products to meet your particular needs. R. M. Hollings- nies tho Aye. 
head Corporation, Camden, N. J.; Toronto, Canada. (For aircraft engines and part 
* AND OTHER SPECIAL COMPOUNL 


ALSO MAKERS OF WHIZ HYDRAULIC FLUIDS, COMPOUNDED LUBRICANTS, 
LUBRICATING OILS, AND CLEANING COMPOUNDS FOR AIRCRAFT 


sagten 


LEADER IN MAINTENANCE PRODUCTS 


BUY MORE WAR BONDS 
AND STAMPS NOW 
s . 
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PROPELLERS 
FOR 


CURTISS 
WRIGHT 


Sue and night eleven 2000- 
ton Birdsboro Hydraulic Presses of 


this type are at work in the Curtiss- 
Wright propeller manufacturing 
plant at Caldwell, New Jersey and 
Beaver, Pa., producing precision- 
formed electric propellers for 
America’s air armada. 


Throughout the entire aircraft in- 
dustry today, Birdsboro Hydraulic 
Presses are doing big jobs, and 
doing them well. Production and 
management men alike realize 
when it’s a press problem, it PAYS 
to ask Birdsboro. 
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HYDRAULIC PLASTIC PRESSES 
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AC SPARK PLUGS CHOSEN FOR 
RECORD-SMASHING FLIGHT 
| OF THE “CONSTELLATION” 
(BURBANK, CALIFORNIA, TO WASHINGTON, D. C.) 





Sie YE 


_ 








OOry 


On April 17, the world’s largest 
land-based transport plane,— 
TWA’s 40-ton Lockheed-built 
“Constellation,” —shattered every 
transcontinental speed record for 
big planes by completing the 
coast-to-coast run in 6 hours, 
58 minutes. 


AC ceramic aircsaft spark plugs 
were chosen for the job of firing 





AC SPARK DIVISION ° GENERAL 


PLUG 


lugust 15, 1944 


MOTORS. 
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all four of the 2,200 horse-power 
Wright engines. 


Back of those plugs were 35 years 
of engineering development and 
experience in manufacturing 
many different products. The 
“know how” which produced 
those record-breaking plugs con- 
tinues to serve America. 


BUY THAT EXTRA WAR BOND THIS MONTH 


CORPORATION 
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PANELYTE 


floorings 


Used on the Martin Mars 


PANELYTE Aircraft Flooring, molded of high-strength, 
laminated phenolic plastic, weights approximately 44 pound 
less per square foot than other floorings of equal strength 
and capacity. Developed by the Glenn L. Martin Company 
and installed in the Martin Mars, this new type flooring 
consists of a flat top surface molded to a web, which, for 
greater strength, may be reinforced with aluminum alloy 
inserts. The non-skid, morocco top finish lightens the plane 
by eliminating the need for floor covering. Requiring no 
special procedure or bracing, it is quickly installed. It is sup- 
plied in 11 grades to meet varying strength requirements. 


Used on the Martin B-26 


PANELYTE Heavy Duy Cargo Flooring is ideal where 
plane loading surfaces are subjected to abnormal stress and 
strain. Designed to withstand the abuse of loading and un- 
loading tanks, machinery, etc., this shock-proof flooring is 
constructed of high-strength PANELYTE cured to the 
top and bottom of a tough plywood core. Easily fabricated 
by standard wood-cutting tools, PANELYTE Cargo Floor- 
ing is shipped ready for installation. The morocco top sur- 
face does away with labor and expense of providing and 
fitting floor covering. Rugged, yet light in weight, this floor- 
ing meets cargo service specifications. 


Samples and data on these light weight PANELYTE floorings furnished 
on request. Our Engineering Staff will be happy to assist in the design of 
laminated plastic parts for mass production. Write for “Data Sheets”. 





* 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 


Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 
St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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CABLE TERMINALS 
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Exclusive Features : WW 1 
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* Low Cost * High Strength la i 4 

* Interchangeability * Prompt Deliveries i} a 

* Simplified Swaging * Interchangeability ) | ) | 

* Speeds Cable Assembly *% Reduced Service Stocks | i 1 

* Saves 90% on Critical Material *% No Tightening Distortion | tt 
*& No Engineering Change Necessary * Made of Non-Critical Material | 
{ 

Approved as interchangeable with B and C Rods furnished on special order to , F af 

types of present standard AN 667 and 668. customer's specifications. a } 
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“4 Every Pound Saved!’ 


S STANLEY R. SHATTO 
MAINTENANCE & ENGINEERING 
TINENTAL AIR LINES 


00 a Year 


“Through lessons learned in the 
modification of heavy bombers for 
the Army Air Forces and in the 
greater utilization of our commer- 
cial equipment for the transporta- 
tion of matériel and personnel nec- 
essary to the war effort, Continen- 
tal Air Lines is placing increasing 
emphasis on the elimination of un- 
necessary weight. We estimate that 
the actual revenue per pound per 
year derived from our Lockheed 
Lodestars is $112.00 and that every 
pound saved not only represents a 
comparable increase in earning ca- 
pacity, but provides additional 
transportation for missions vital to 
the war.” 





UP TO 60 LBS. PER PLANE SAVED BY BOOTS NUTS 





¢ Being all metal, they are »¢ Nowusedonevery typeof military 








TOUGHER and SAFER as well 
as LIGHTER. 


aircraft. 


e¢ Will be standard on commercial 
planes after Victory. 


e Approved by all government 
aviation agencies. 


e Can be used over and over again. 


® “Outlast the plane.” 


Motion Picture—“All Work And No Play"—16 mm. sound—30 minutes 
Write for information 


SELF-LOCKING NUTS 
ey Ay Witt The Book Tight 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. H 


Al (V és8- 92) The 
({ mp@rable 
7 /fibretollar nut 

"is 964 %heavier 
th@n this all- 

gietal self-lock- 









1 O ireraft Phrrccieg engineers, 
nd maintenance personnel. Copy 
sent you, free, on request. 











Representatives in New York © Chicago ¢ Detroit * Buffalo «© Indianapolis + los Angeles + ‘Kansos City * Dollas * Toronto * Montreol « Vancouver 
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Courtesy 
Allison Engineering Co. 













GEARGRIND Type SG-11 | duction, accuracy and finish. 
Spline Grinding Machine 
24” Between Centers 
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FORMED WHEEL 


GRINDING 






The complex contours between the blades of the part 
shown above illustrate what can be accomplished in 
one operation by Formed Wheel Grinding. 


Each blade consists of two intersecting straight sides 
joined to the convex root radius by a fillet. 


To finish these blades a GEARGRIND Spline Grinder, 
Type SG-11 is used. The grinding wheel is dressed to 
the required contour as illustrated above. One operation 
finishes both blades, root fillets and root diameter. 


Accuracy is held within the limits required by America’s 
aviation engineers. Finish is excellent. Production is 
high. Investigate GEARGRIND Machines for special jobs, 
as well as for their recognized function of producing ex- 
ternal and internal gears, external and internal involute 
splines, straight splines, serrations and racks. 


CATALOG ON REQUEST 


We are in position to design and 
build special machines for special 
jobs where Formed Wheel Grind- 
ing answers the need for pro- 
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AR industries are too big to stop at a 
common finish line, Peace industries are 
too big to resume at a common starting line. 
There may be months of overlapping 
schedules even in a single plant! Certainly no 
single V Day for all manufacturers together. 
When you reconvert it will be your decision 
—what you will make, and when you will 


make it. 


ie 


Sharp line drawn 


But it may be our privilege to help you 
with the HOW. And what is more vital, to 
help you answer the question, ““How much 
will it cost?” 

Here are several National Acme Publica- 
tions designed to help you produce more: 
for less. 

Write us—on your company letterhead— 


for any of them. 


ers 







BULLETIN CM-43 
“Multiple Spindle Chucking 
Automatics” 
BULLETIN CM-44 
“How Costs Were Cut on 
25 Chucking Jobs” 
CATALOG D-42-B8 


Automatic Dies, Collapsible 
Taps and Hollow Mill Heads 


170 EAST 1315" STREET * CLEVELAND, OHIO ¥ 


ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
AND TAPS * THE CHRONOLOG + LIMIT AND CONTROL STATION SWITCHES + SOLENOIDS + CENTRIFUGES * CONTRACT MANUFACTURING 


Other Publications on Mul- 






Wied 


HOLLOW MILL HEADS tiple Spindle Bar Auto- 


Snap-Lock Limit, 
Motor Starter and Station 


matics, 


Control Switches, Solenoids, 


Centrifuges. 
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He rr Shows age THEY LL BE WORKING 


TO A DIFFERENT SET OF BLUEPRINTS 
SS 


At your Service... 
ALLEGHENY LUDLUM’S 
FILM LIBRARY 


Instructional films on tool and 
stainless steels—some in full 
color, all with sound—available 
for free showings by compa- 
nies, trade & industrial groups, 
student training courses, tech- 
nical schools and colleges, etc., 
upon request. 


WRITE FOR DETAILS 


ADDRESS DEPT. Al-24 
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GREAT many companies— 

yours probably included—al- 
ready have a clear idea what item 
those new blueprints will cover. 
One thing’s sure: whether your 
future products stay in familiar 
fields or enter new markets, they’ll 
have to be as modern and value- 
packed as your engineers can make 
them. Improved design, and the 
use of better materials, are the 
means to the end. 

You'll find a lot of your “better 
materials” answers among the vari- 
ous Allegheny Ludlum families of 
special, high-alloy steels. If you're 
looking for such qualities as im- 
proved electrical characteristics, 


finer appearance, greater strength, 
resistance to heat, wear or corro- 
sion, etc., we have the design and 
production data you need. Let our 
Technical Staff help with your plans. 


Allegheny Ludlem 


STEEL CORPORATION 


GENERAL OFFICES: BRACKENRIDGE, PENNA, 


W&D.. . B-9330 
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Bendix-Westinghouse salutes those intrepid owners 
and operators of Motor Transport Equipment who 
have done and are doing such a magnificent job in 
meeting the most complex food problem ever to face 
this nation * To those indefatigable maintenance 
crews, too, goes the plaudits of millions. But for 
their ingenuity Americans might have fared much 
worse on the “belt line” * Privileged to serve with 
the leaders in this industry, Bendix-Westinghouse 


is justly proud of the record its Air Brakes and 


AND PNEUMATIC CONTROL DEVICES 


. 


A 


NAY 


W 


a 





RATION POINTS 1N THE ROUGH SU01ST ROLL 


Pneumatic Control Equipment has played * Wher- 
ever youare, whatever your business, the performance 
of genuine Bendix-Westinghouse Air Brakes have, 
through their war service alone, proven themselves 
indispensable to the modern way of transportation. 
Your nearest Distributor will be happy to tell you of 
the many exclusive advantages you can’t afford to 


miss in the “Two greatest names in braking.” 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY. . . ELYRIA, OHIO 
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T’S all right to talk about new plastic refrigera- 
tors—glass ranges—“miracle” homes with solar 
heat—visionary automobiles made of magical new 
materials by revolutionary manufacturing methods 
—but, if buyers have to wait months, maybe years 
for such products, the manufacturers are not going 
to hear chat merry tinkle in the till for some time 
to come. 


The immediate demand will be for products 
that have acceptance—in all probability the old 
standbys of your pre-war product line with new 
improvements to be sure—products you know will 
give customers satisfaction—products that will 
give you low selling cost, low service cost with 
quick turnover and profits. 


So we submit that wise postwar planning should 
prompt you to go through two stages— 


Get into production on essentially those prod- 
ucts you've sold or made before—improve, but 
be careful of radical changes. 


Bring along those revolutionary new develop- 
ments as quickly as they can be “proved.” 


It is wise to remember that products that are 
“coming” ring no bell including the one on the 
cash register, until they arrive. The products you 
made and sold in the past gave mighty good cus- 
tomer satisfaction and performance. To help meet 





MANUFACTURING CO. 


i THE GI 


the immediate postwar demand, what would be 
more sensible than to offer your customers and 
prospects good, proven products—fast! 

We hope you'll agree with this outline of our 
thinking. We call it “Postwar planning with both 
feet on the ground.” 

Since industrial progress has always been evolu- 
tionary . .. mever revolutionary, it is only to be 


- expected that the experience you have ed in 


working to military requirements of precision will 
have a permanent effect on your postwar product 
development and manufacturing methods. This is 
something to remember for when competition 
really becomes tough, the highest standards of 
quality will be imposed on every type of product 
—utmost production efficiency will be imperative 
for profitable operations. 


If your present or contemplated production 
operations involve the high precision finishing of 
metals, wood, plastic or new alloys—let McAleer 
make those operations profitable. During this war 
we have been privileged to help many manufac- 
turers solve the vishal and complex problems in- 
volved in the hypercritical finishing of many kinds 
of high precision war equipment. These same com- 
panies, we feel, will turn naturally to McAleer for 
the answer to their postwar product finishing 
needs, We want you to feel free to do the same. 


", « Manufacturers of Quality-Controlled 
Finishing Materials, Military Aircraft 
Suwb-assemblies and Pyrotechnics; ; : 


a ROCHESTER, MICHIGAN 
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wALDES 














U. S. Patent Re. 18144 
Sole Manufacturers in U.S.A. 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


& Waldes Truarc presents 
a significant advance in retaining rings. 


It spreads or contracts without dis- 
tortion, always retaining its perfectly 
fitting circular contour. 


” 


WALDES KOH +-I+NOOR-INC. x« LONG ISLAND CITY, N. Y: 


Canadian Representatives: Prenco Progress Engineering Corporation, Ltd., 72-74 Stafford St., Toronto 
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Danly Die Set 
Die Springs Stripper Bolts 
Dowel Pins Goose Neck Clamps 
Kwik Klamps Knurled Cap Screws 


Are all in this picture, Target Berlin! 


The famous British ‘‘Mosquito’’ bomber, that 
keeps Berlin awake on ‘‘quiet’’ nights, carries 
many parts made in Danly Die Sets. 


Shown above is one of 8 dies that form and 
trim the exhaust pipes of this World’s Fastest 
Bomber. Also shown is an interesting example 
of Danly Die Makers’ Supplies, assembled 
with the die in a Danly Die Set. Easy for the 
die maker, tough on the Axis. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue Chicago 50, Illinois 


Pauly Die Sd - Die Whakew Suepolias 
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STANDARD 


DESIGN 
CARBOLOY 
TOOLS 


Write for catalog 
GT-175 containing 
complete specifications 
and prices. 


Birmingham + Chicago - Cleveland - Los Angeles - Newark - Philadelphia - Pittsburgh + Seattle - Thomaston, Conn. 
Also sold by 25 leading Mill Supply Distributors 


a ; tn dg Metals 
TUNGSTEN CARBIDES » * » TUNGSTEN CARBIDES WITH TANTALUM AND/OR TITANIUM CARBIDES 
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Looks good... but will it run? 


There was once a day when “Will it 
run?” was really a serious question 
in the minds of most prospective auto- 
mobile buyers. 
What has made the difference between 
those times and the recent years of 
big production, when assembly lines 
poured forth thousands of cars daily 
. all standardized down to the 
smallest part... all ready to start 
promptly, run smoothly and keep on 
ning? 
is been the enthusiasm, the in- 
iveness, the drive, energy and 
ouity that has always marked the 
of the automotive industry. It has 
the urge for betterment that has 


inspired great engineering advances 
and startling improvements in pro- 
duction techniques. 


And, contributing in no small meas- 
ure, came precision building of auto- 
motive parts in quantity, so that each 
of many thousands of well-engineered 
interchangeable parts fitted exactly 
into its place and functioned exactly 
as it should. 


Eaton engineers worked closely with 
the automotive engineers through this 
30-year period of development—and 
helped to solve the many problems 
involved in producing Quality in 


Quantity. 


Eaton and the automotive industry 
have continued to work together in 
meeting the tremendous and exacting 
demands of war production—and to- 
gether they are looking forward to 
the day when this same teamwork can 
be applied to realizing the almost 
limitless possibilities of the world’s 
peacetime future. 


EATON 


EATON MANUFACTURING COMPANY 
General Offices: Cleveland, Ohio 

PLANTS: CLEVELAND «+ DETROIT + SAGINAW 

MARSHALL ¢ BATTLE CREEK « VASSAR * MASSILLON 


JERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 


—NOW, AND TILL VICTORY IS WON, 


DEVOTING OUR ENTIRE FACILITIES AND RESOURCES TO WAR WORK. 
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Since the start of the war, thousands of wounded 
@ Americans have been evacuated from battle zones by 
air Said the Air Surgeon General's report “The record 
places air evacuation in a group with the sulfa drugs and in long-range transport planes such as the Libera- 
blood plasma as one of the three greatest lifesavers of mod- @ tor Express, no wounded American fighter is more than 
60 hours’ flying time from the finest hospital in the U S.A 





ern military medicine” 








As the hospital plane streaks across the ocean, 
@ a flight nurse gives somebody's blood — perhaps yours 

- to this wounded soldier who might otherwise never get From many a remote combat zone, the piane is the 

home for the special care that will restore him to health ® only means of getting casualties back to base hospitals. 


« CONSOLIDATED VULTEE AIRCRAFT 








— 


wooo 





») . . . . 
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The ambulance, hospital train, and hospital ship 

@ still transport most of our war casualties. But many a 

time when minutes can save a life, the 4-mile-a-minute 
speed of the flying ambulance does exactly that! 





One reason we are winning the war is the way 

@ in which the truck, the train, the ship, and the plane 

are teaming up together. And the task of rebuilding the 

peacetime world will be a challenge which all forms of 
transportation must meet in the same way 


But the plane, in addition to its use as a global air trans- 
port, will have still another role to fulfill: a permanent 
postwar Air Force can well become the ever-watchful 
guardian of the peace we shal] have won so dearly. 








No spot on earth is 

more than 60 hours’ 

flying time from your 
local airport 











from “Fiying Jeeps” to Leviathans of the air — The 
planes shown below were all designed and developed 
by Consolidated Vultee. When peace comes, the company 
will be in a position to provide the postwar equivalent of 
such planes, from small, privately owned ‘‘air flivvers”’ to 








huge, transoceanic cargo-and-passenger planes 








RELIANT... nevigational trainer 


VAUANT .. basic tramer 





SENTINEL ..,’“Flying Joep” 


QUICK FACTS FOR AIR-MINDED READERS 


Air Gient—The new Consoli- 
dated Vultee Mode) 39 trans- 
port plane— the Liberator Liner 
— has passed its test flights 
successfully Capacity of this 
4-engine transoceanic airliner 
48 passengers—or, as a sleeper, 
24. Top speed: 275 m.p.h. Fly- 
ing range: over 4000 miles 


© + . 


1000-mile Shuttie Trips — The 
Naval Air Transport Service 
in the Pacific now flies 320,000 
miles per week, carries over 
5500 passengers monthly, re- 
ports that it “adds another 
stop every time the Japs lose 
another island.” 


Airport for Air Gients — New 
York City’s projected airport 
will have runways totalling 13 
miles in length, one of which 
will be over 2 miles long. This 
airport can handle 1000 plane 
movements per day. (Capacity 
of present N. Y. airport: 270 
plane movements pe: day.) 


+ . . 


Tomerrow's Airmen: The total 
strength of the Army Air Forces 
now exceeds 2,300,000 officers 
and enlisted men—a vast reser- 
voir of skilled pilots and air- 
craft technicians which will 
insure postwar America’s re- 
maining “a nation on wings.” 


Consolidated Vultee is the largest builder 
of airplanes in the world. 








San Diego, Calif 


Vultee Field, Calif 
Fairfield, Calit 
Tucson, Ariz 


CORPOR 





Fort Werth, Texas Louisville, Ky. Allentown, Pa. 


New Orleans, La. Wayne, Mich. 


Elizabeth City, N. C 


Nashville, Tean. Dearborn, Mich Miemi, Fla 
Member, Aircraft War Production Covacil 
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These dependable Disston Steels 
are produced the modern way... by modern tool 


steel practice in electric furnaces under accurate 
control and skilled supervision. 


HENRY DISSTON & SONS, INC. 
831 Tacony, Philadelphia 35, Pa., U.S. A. 
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Let SIMMONDS take over 


nart of the Control Room Job os 





Contrary to the trend in other technical fields, the 

Fe number of instruments and controls tends to in- 

crease with the power and size of aircraft. But just as 

complex conditions in other fields are being handled 

automatically, the Simmonds-Hobson Automatic Engine 

Control provides for the known variety of conditions in 
aircraft engine operation. 














No one would consider buying a 5-dial radio 3 A captured Focke-Wulf 190 discloses a master 

* today. Modern electronic engineering has dem- * engine control focusing engine operation in one 

onstrated reception of absolutely equal clarity with only lever for most flight conditions. The adoption of auto- 

one selection and one volume control. matic controls by a resourceful enemy cannot be 
ignored, 


Simmonds is now producing a proven con- 
4. trol which relieves the pilot of constantly 
watching manifold pressure and adjusting his 
mixture. New models will soon extend auto- 
matic control to other important engine func- 
tions. Simmonds engineers will be glad to dis- 
cuss the application of these controls to military 
or commercial aircraft. 





SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls + Push-Pull Controls + Spark 
Plugs « Hydraulic Accumulators + Hydraulic Fuses 
Chronometric Radiosondes «+ Self-Aligning Rod-End 
Bearings + Fasteners and Clips of Specialized Design 








Branch Offices: Dayton * Washington * Hollywood * Montreal Manufacturing Plants: New York * Vermont ¢ Celifernia 
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When you want 
more than prints 
of your drawings 


Getting your drawings into print form...and to the men 
on the assembly line ...is probably your first concern. 





You are sure of faster results, and better prints, when 
you have an Ozalid machine. 

You know, also, that you're equipped for more than 
“ordinary printmaking”... and that you can save time, 
labor, and materials—in print production. . . in the draft- 
ing room .. . throughout your organization. 

You receive “extra values” because Ozalid is different 
from any other reproduction process. The big difference 
being OZALID DRY DEVELOPMENT. 


IF YOU’RE NOT USING OZALID 


p You can add an Ozalid Dry Developer which can be 
used with your present printer. 

p You can order an Ozalid whiteprint machine which 
incorporates printing and dry developing units. 
There’s a machine designed for your print produc- 
tion requirements. When it’s installed—you'll have 
more than a printmaking process. 


EXTRA VALUES YOU RECEIVE WITH OZALID 
e Ozalid Dry Development 


Eliminates water and potash baths, driers, multiple con- 
trols. All types of prints are produced in the same opera- 
tion—no “stops” in production. “Skilled Help” is no 
longer a printmaking requirement. 

e Complete Line of Sensitized Materials 

Papers, cloth, and foils can be processed—an impossibil- 
ity with other methods. These are available m cut sheets 
as well as roll stock—thus you can eliminate trimming 
waste. 

You can make prints having black, blue, or maroon 


OZALID 
PRODUCTS DIVISION 


GENERAL ANILINE & FILM. CORPORATION 
Johnson City, New York 
OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 
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lines on a white background. You can assign identifying 
colors to prints of different departments, distinguish 
checked from unchecked prints, etc. 


e Ozalid Transparent Duplicates 


May be substituted for valuable originals in subsequent 
print production ...or employed by draftsmen to elim- 
inate retracing when making design changes. 


e Ozalid Foils 


May be used to reclaim soiled or worn originals, to make 
composite prints...or fast printing “duplicate” originals. 


e New Ozalid Rapid Black 


Hailed by reproduction men as the finest dry developing 
paper ever made. Recommended for reproducing pencil 
drawings, typed material, and for printing from photo- 
graphic positives. 


For complete information, write for Cat- 
alog and samples of Ozalid Whiteprints. 
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send for this 
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H: is a valuable reference Hh 
book for design engineers Tih 
—a book that should be on the on | 
desk of every engineer planning | | 
new or improved equipment or 
products in which a bellows or 
bellows assembly could perhaps be 
incorporated, 








Complete information is included 

on bellows characteristics, sizes, metals, 
bellows assemblies, application data, en- 
gineering tables, and other information 
that will prove quite valuable in solving it 
bellows engineering problems. Pia 


7 7 7 


Your copy will be sent upon request on Te 
your letterhead. Ask for catalog QB-100. Bi | 
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Carburs are now available in twelve 
standard shapes, each in from four 
to six different sizes and from fine to 
coarse cut—to meet almost any need. This new booklet 
contains illustrations and prices of all the standard tools 
now being produced. Write for your copy today. 





e 
mA: 
es es 
CEMENTED-CARBIDE a 
ROTARY FILES 


Carburs have been put to al- 
most every conceivable test, 
and from the results of these 
tests conducted in actual pro- 
duction it has been proved that Carburs offer at least fifty 
times the tool life of high speed rotary files. They provide a 
sharp cutting edge over a long period of time . . . reduce 
burring, filing or cutting time per part materially . . . and 


generally increase efficiency in these operations in all types 
of production. 


LINCOLN PARK INDUSTRIES, INC. 


Successor to The Lincoln Park Tool and Gage Company and Carbur, Ine. 
















1727 FERRIS AVENUE e LINCOLN PARK 25, MICHIGAN 
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Here is a fine, precision measuring instrument 
for the machine trades. This VARD 6-in. pocket 
vernier caliper, measures inside diameters, out- 
side diameters, and with its relieved point depth 
gage, accurately gives depth readings on drilled 
holes up to 6-inches. The caliper is made of steel. 
Measuring surfaces are hardened, ground and 
main jaws are lapped. Calibrations are machine 
divided and etched, not stamped. All markings 
are clear, readable and accurate. The jaw slide 
has a thumb control release and the caliper ac- 
curately holds its setting till the chumb control 
permits movement of the jaws. 


All inside diameter, outside diameter, and 
depth readings are accurate and readable directly 
in .0O1-in, The vernier slide can be removed for 
cleaning and resetting. This is a tool that every 
master mechanic will be proud to own. Comes 
to you carefully set, oiled and sealed in cello- 
phane. Packed in a neat, durable case. Ready 
(0 ship on order. 


Write for descriptive literature and price sheet. 
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WHAT HAPPENS TO STEEL WHEN NUT MEETS BOLT? — 


Blow them up 100 times in the Metalgraph 
and see why some fasteners fail 


To the naked eye, nuts and bolts are just nuts 
and bolts. To be sure, surface defects are some- 
times apparent, but they are easily detected. 
What happens to the granular structure of 
the metal when the nut has been fastened to the 
bolt, and then broken in test, is something else 
again ... and terribly important. 
This is just one of the many precautions our 
metallurgists and engineers take 
to insure superlative performance 


te 


. an example of the minute Operator checking grain 
structure of steel by means 
attention to details that makes of the Metalgraph. 


for National Quality. 


Heat-treated alloy steel, en- 
larged 1,000 times. 


4 


Spheroidized alloy steel 
wire, enlarged 750 times. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Wear-life 


; ‘++ a shap 
ing—the Perfect 


FULLER MANUFACTURING COMPANY, KALAMAZOO, MICHIGAN 


Transmission Division 
Unit Drop Forge Division, Milwaukee, Wisconsin 
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VAN DER HORST CORPORATION OF AMERICA 


152 


READY for hard continuous 


This engine cylinder, processed with Porus- 
KROME, is ready for hard continuous work that 
would ruin ordinary cylinders and cause a work- 
stoppage for repairs. 

Porus-KRomME is pure chromium, which is in- 
herently resistant to corrosion and wear, applied 
by the Van der Horst process that produces 
tiny pores to hold oil and feed it back as needed 


for lubrication of cylinder surfaces. 


* Porus-Krome is pure chromium, ap- 
plied by the Van der Horst process 
that produces pores to hold oil. It reduces 
wear and corrosion and greatly multi- 
plies cylinder life. It is being applied to 
engine parts in the three Van der Horst 
plants, and by license agreement. 


Because of these characteristics, cylinders and 
liners treated with Porus-Krome last 4 to 20 
times as long as ordinary cylinders. Rings last 
3 to 5 times longer, too, and risk of piston seizure 
is reduced to nought. 

The discovery of Porus-KROME made. a real 
contribution to the improvement of internal 
combustion and steam engines, and progressive 
engine builders are planning to make use 
of its advantages in their improved peacetime 
engines. 

May we tell you how Porus-Krome will add 


to the reliability of your engines? 


PORUS > KROME GED 


Good fee tle Life of your Grgines 


AN AFFILIATE OF ORESSER INDUSTRIES 
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from Model J-2 
CHAMBERSBURG 


Board Drop Hammer 


In these war years when metal parts have 
been tested in the destructive jaws of the 
war machine and either discarded or ordered 
in increasing numbers, drop forgings have 
proved once again their essential value. 





And for those drop forgings that can be 
made on the board drop hammer, the 
Chambersburg Model J-2 Fitna offers a 
greater degree of precision forging over a 
longer period of time. 


Forgings made on this efficient hammer can 
be made to closer tolerances, are more uni- 
form in quality and can be produced in 
greater quantities per hour. 


e r 





Rear of Hammer showing Simplicity of Design. 


The motor driven head is the acme of 
simplicity and quietness. The clean, well- 
proportioned lines of the hammer as shown 
in the illustration are indicative of the 
heavy, well-balanced anvil and frames. 





Further details are described in Bulletin 252-2. 
Write for a eopy. 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA... 


CHAMBERSBURG 


HAMMERS - CECOSTAMPS - PRESSES 
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“798...799...800... Impossible!”’ 


This is a welding tip. 


At every weld, it creates a minia- 
ture inferno of blazing white heat. 
It carries heavy surges of electrical 
current, so intense that the result- 
ing heat will “melt” or fuse two 
pieces of metal together. 

In the spot welding of aluminum, 
this intense heat has often made it 
necessary to stop production and 
dress or replace the electrodes as 
frequently as every 30 welds. Now, 


however, by cooling the electrodes 
with a refrigerated liquid, it is some- 
times possible to make as many as 
800 welds before it is necessary to 
dress or replace the welding tips . . . 
another amazing application of G-E 
industrial refrigeration! 

Many, many other new and im- 
proved techniques in refrigeration 
and air conditioning are helping in- 
dustry do the “impossible” in war 
production today. They'll all be avail- 


able, and ready for any commercial or 
industrial application after Victory. 

To place your name high up on 
the preferential list for earliest avail- 
able data on finer postwar air con- 
ditioning equipment, write now to: 
General Electric Company, Air Condi- 
tioning and Commercial Refrigeration 
Divisions, Section 447, Bloomfield, 
New Jersey. 


wore" 
<< BUY WAR BONDS <7 


q /, ¥, ’ d= / . Vd by 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The “*G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p.m.,EWT,NBC...“"THE WORLD TODAY” News, Every Weekday, 6:45 p.m., EWT, CBS 
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FOR YOUR POSTWAR 


CYLINDER 


*“Howare aluminum cylinder heads behaving?” 
A continuing research program is gathering 
such data from cars parked within reach of 
Alcoa’s aytomotive laboratory. Every kind and 
vintage of automobile is represented. 

A car owner grants us permission to examine 
his engine While he’s doing war work in this 
Alcoa plant. {he aluminum head is pulled off of 

i studied by experts. Day after 

1 ections go on, gathering data 
which will servAas a guide for designers of your 
postwar engines} 

Results of thes 


HEADS 


engines for fighting equipment have been able 
to avoid pitfalls of past designs. 

How cylinder head gaskets match up with 
water passages, the number and placement of 
hold-down studs and the chemical content of 
cooling water affect the behavior of cylinder 
heads. Alcoa research is determining “how”. 

Of course, you have not been able to get 
aluminum cylinder heads. Winning the war 
comes first. But aluminum is now being used for 
other-than-war purposes, as the manpower situ- 
ation permits. Our representatives will be glad 
to discuss the availability of aluminum with you. 

ALUMINUM Company OF AMERICA, 2110 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Connie Cualily Cordlao€ requires tools and dies 


of exceptionaily close tolerances. So to meet our standards 
we make our own. 

That's doing it the hard way but it’s worth it. For now 
we have a tool and die manufacturing plant second to none 
in precision, accuracy and general excellence of product. 

It’s an organization of skilled tool makers, none with less than seven 
years experience. These expert craftsmen work with the best equipment and 
the finest materials. It is a big plant with a capacity many times our ordinary 
needs. But this production margin means better tools, more efficient ma- 
chines, replacements long before exhaustion and thus, of course, connectors 
we're proud to identify with the Cannon trade mark. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 
Canadian Factory and Engineering Office: Cannon Electric Co., itd., Toronto 


Representatives in principel cities — Consult your local telephone book 


Y a | 









Cannon AN Bulletin free on 
request. Address Dept. A-109 
Cannon Electric Develop- 
ment Co., 3209 Humboldt 
Street, Los Angeles 31, Calif 
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HOW DIFFERENT—‘“e cars of yesterday and 
tomorrow — design, engines, chassis, brakes — but 
DeBothezat engine cooling fans are the first major 
advance in fan design for the car of tomorrow. 





$2 








Ne w fans TO ins ae Riess 


DEBOTHEZAT TECHNICIANS have developed new fans for 
cooling “buried” engines efficiently. These new fans which 
consume Jow horsepower, facilitate lighter engine design 
without loss of present day efficiency. § The principles and 
performance of these fans have already been proven in cool- 
ing the big deeply buried, air-cooled radial aircraft engines 
of U. S. Army tanks. § What do these new engine cooling 
fans look like? That depends on your engine design. Above 
are three DeBothezat fans for “buried” engines—each one 
different—each one engineered for specific requirements. 
Incorporating new and advanced principles of the lami- 
nar flow profile and patented construction, De Bothezat 
fans are designed for peak performance in each installation. 


De Bothezat Fan Division 


American Machine and Metals. Inc. 
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Catch Trouble At’ 


@ To assure flawless performance 
by finished products one consistent 
procedure must be followed: Regu- 
lar inspection of each part before 
assembly. 


Magnaflux* is the modern method 
that inspects every part quickly and 
thoroughly revealing: flaws before 
time, labor and money are wasted 
on building a defective part into the 
product. Used to inspect gears, 
cams, steering knuckles, crank shafts 
and other magnetic metal parts, the 


nondestructive Magnaflux Method 
reveals cracks, and other discontinu- 
ities, at or near the surface. 


Magnaflux equipment specifically 
designed for automotive and avia- 
tion parts inspection has been refin- 
ed and proved by over a decade of 
service. This equipment is assuring 
manufacturers in this field that their 
parts are functionally sound, to take 
with a margin of safety the stresses 
that modern wartime use places 
upon them. 


Magnaflux Research 


Since the pioneering stage 
of the original Magnaflux 
Method for steel, our engi- 
neers have sought to extend 
the benefits of rapid non- 
destructive inspection tech- 
niques in every field. In the 
aircraft and automotive in- 
dustries this activity has re- 
sulted in a constantly grow- 
ing circle of satisfied Mag- 
naflux users. 


* A Registered Trade Mark descriptive of Inspection Methods, 
Materials and Equipment of Magnaflux Corporation. 


MAGNAFLU X CORPORATION 


5904 Northwest Highway, Chicago 31, Illinois 


CORPORATION 
NEW YORK + DETROIT - DALLAS + LOS ANGELES 


CLEVELAND - BIRMINGHAM 
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Everywhere around the world, - - wherever 
airplanes are produced or serviced, - - (Axis 
countries excepted) you'll find them being 
produced or serviced better and faster with 
HALL Valve Seat Grinders and wet type Valve 
Refacers ... And the engines of those planes | 
are giving superior performance more hours | 
between valve overhauls because of the finer | 
Precision and finish obtainable with HALL | 
equipment ...Write for complete information | 
on the HALL grinding equipment to meet your 
particular production or service requirments 


THE HALL MANUFACTURING C0., Toledo 7, Ohio 
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FLOATING is the only word to describe the effortiess action 
of the Dazor Lamp. For a slight touch will float this light exactly 
where it’s needed, as easily as a man can move his arm. And it 
stays put without locking. Raise, lower, push, pull or turn the Dazor 
Floating Lamp — it remains firmly and automatically held in position. 
Thus localized lighting acquires new efficiency... increasing produc- 
tion, improving accuracy and safety, lowering costs. 


Each job presents a separate problem of In thousands of industrial and govermental opera- 
illuminating the working area. With the tions, economical Dazor Floating Lamps arecon- 
Dazor Floating : Lamp an employee gets tributing to high productive capacity. They are 
lighting flexibility at the point of work. He distributed by electrical wholesalers, selected 


can control intensity ...avoid reflected ad ‘ 
. - : for ability to serve. Call your electrical whole- 
glare ...curtail eye-strain, fatigue and error. 


A single spring force acting through an S#/€ supplier or Wyeeee ap for 
ingenious linkage and arm parallelogram the names of our distributors 
balances the lamp arm in any desired in your locality. Upon request 
position. Both Fluorescent and Incandes- for Booklet “I” we will also 
cent Dazor Lamps are available; 4 bases send a 16-page Illustrated 
cover every type of machine fastening and Catalog describing Dazor 


portable plant use. models, features, applications. 


Dazor Manufacturing Co. + 4469 Duncan Ave., St. Lovis 10, Mo. 


DAZOR Flo] LAMPS 


FLUORESCENT and INCANDESCENT 
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MAGNESIUM ALLOY 


SAND CASTINGS ~ 


ALLOYS 
SINCE 
1870 


ILLS-McCANNA Magnesium AlloySand Castings 
are doing wonders for our War Planes... and 
will do wonders for your peace-time products, too! 


Lightest in weight of all structural metals ... tough 
and strong, Magnesium Alloy Sand Castings offer 
Industry unsurpassed advantages for reciprocating 
parts of machinery, portable and manually handled 
tools, transportation equipment, office machines, air- 
craft engine parts, landing wheel assemblies, house- 
hold appliances, etc. 


Our large modern foundry, fully equipped and in 
mass production, assures quality castings, backed 
by dependable chemical and metallurgical control, 
heat treatment and complete machining facilities at 
reasonable cost. 


Let us work with you in adapting Hills-McCanna 
Magnesium Sand Castings to your particular needs. 


HILLS-McCANNA CO. 
3015 N. WESTERN AVE., CHICAGO 18, ILL. 


Manufacturers of 


PROPORTIONING PUMPS « AIR & WATER VALVES ¢ CHEMICAL VALVES 
MARINE VALVES + FORCE-FEED LUBRICATORS « MAGNESIUM CASTINGS 
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“They’re in the mail, Mr. Cook” 


Needless to say, we lost no time in forwarding all necessary informatian to our 
appretiative customer across the Atlantic. 


This message of commendation from overseas illustrates, as nothing else can, 
the fulfillment of a promise — the promise of fine tool-making. 

Now, as never before in history, precision tools are being given a chance to 
prove their worth — or drop out. In Britain, for even more years than here at 
home, precisidn tools have been taking the terrific, high-pressure beating of war- 
timre mass production. Only phenomenal toughness and complete accuracy can 
stand up under this never-ending grind. 


As Mr. Cook points out, long after other tools have reached the scrap-pile, 
P&W tools can take it. 


PRATI & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD ¢ CONNECTICUT 
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| NOBLITT: SPARKS 


INDUST 


® Because of our years of experience in volume 
production of metal tubing and stampings, we may 
have the exact facilities and the “know how” to 
fabricate what you need, to your advantage. 
Noblitt-Sparks makes and forms metal tubing 
nto any shape—welds it to other parts stamped 
from metal—assembles, plates or paints the entire 


unit—ready to go into your product. We’ve been 









doing that for many manufacturers—for 25 years— 
companies who have depended on us for many 
different kinds of assemblies. Perhaps we can help 
you, now or later—with engineering assistance, as 


well as production. If you have a specific job in 


mind, write or call... . y ) oA 
Guhke 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. « COLUMBUS, INDIANA 
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URE, he /ooks all wet. But his thick, oily underfur 
keeps his skin bone dry—prevents him from ab- 
sorbing a single drop of moisture.* 


Resilient plane parts have no such protection. 
They’re constantly under attack by petroleum products 


‘which may cause them to swell, reduce the capacity 


of hose, accumulator bags, valves, and similar parts. 
Absorption of oil causes planes to take on dead weight 
not included in original design—lessens speed—cuts 
pay-load. 
Hycar synthetic rubber, light in weight and highly 
resistant to oil, provides unexcelled protection against 


Who’s “ALL WET’? 


increased weight, decreased capacity. 15% to 25% 
lighter than many other synthetic rubbers, Hycar stays 
light—insures dimensional stability of parts by non- 
absorption of petroleum products. 


Hycar has an operating range of —65° to+-250° F. and 
resists abrasion 50% better than natural rubber. Unlike 
most oil-resistant synthetic rubbers, Hycar has a mini- 
mum tendency to cold flow after taking the initial set. 


You need these qualities in resilient materials used 
in the presence of oil and gasoline. Let our Technical 
Service Staff help solve your individual problems. 
Hycar Chemical Company, Akron 8, Ohio. 


*Facts verified by Fish & Wild Life Service, U. $. Department of the Interior 


Hy 


car 


Reg. U.S. Pat. Cf 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Sythe Rabler 


Correct pronunciations and meanings of commonly used synthetic rubber names and terms are given in the new pocket-size 
Hycar Glossary. Write for free copy. 
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| ( TRADE MARK ) 


CARBIDE 














You can depend on National Carbide— 
the famous ‘“‘carbide in the red drum”’. 
More than a quarter century of wide- 
spread use has established the economy, 
uniformity and productivity of this quality 
| carbide. 

: National Carbide is available in all 
sizes.for generator use — packed in stand- 
ard size drums. For the address of your 
nearest National warehouse or distribu- 
tor, write to Air Reduction’s New York 
office, Dept. A. 





BUY U.S. 
WAR BONDS 





len 
ATION-WIDE LOCAL DISTRIBUTION 


Prompt deliveries in large or 
small quantities from more 
than 250 warehouses located 
in QF near all major manu- 
facturing centers. Also sup- 


Plied by local de 
. 1 
distributors, alers and 


« HIGH ACETYLENE YIELD ASSURED 


Hour : 
Curly testing and the use ( J Sts: 
“Fs s 
3 ‘ 


*eeern 






of €xceptionally fine quality 





Practically free fr 


> om im- 
Purities. ™ 


CO= ¢49 YN 


3. DUST-FREE IN THE DRUM 


Because National Carbide . 
18 screened with extreme X 
Care, It is Carefully pack. 
aged under strict supervi 

Sion in air-tight drums 4 
order to prevent contami. 
nation and deterioration. 














AIRCO ACETYLENE GENERATORS 
Ideal Team-mates for National Carbide 





Rates TOPS ‘with Industry 


for these 3 important reasons 




















= 


For dependable volume production of acetylene, use National Carbide in Airco Acety- 
lene Generators. Five sizes to choose from—15 Ib., 30 Ib., 50 Ib., 300 Ib. and 500 Ib. 
single or double rated. The first three sizes are portable types and the latter two are 
stationary. These generators are listed by the Underwriters Laboratories, Inc. Write 
to Air Reduction’s New York office for descriptive folder ADC 619, Dept. A. 














Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
in Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON 1, TEXAS 


Offices in all Principal Cities 
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Here is a prong-type ring gage, 
small enough fo fit into the palm 

of the hand. With tooth thickness of 

less than Ye”, the sixteen teeth are so 

accurately spaced that the master setting 

plug, which is .0001” smaller in over-all 
dimension, will enter the ring at any tooth 
engagement—proof that the COMBINED ERROR 

in spacing, parallelism and centrality of teeth 
IN BOTH PARTS cannot exceed .0002”. A good 
gage is mechanically exact. Vinco makes good gages. 


VINCO CORPORATION, 8869 SCHAEFER HIGHWAY, DETROIT 27, MICH. 
SALES OFFICES— NEW YORK CLEVELAND CHICAGO 


MILLIONTHS OF AN INCH FOR SALE BY VY |S i Cnn ©. 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head © Involute Checker ¢ Angle Tangent to Radius Dresser 


Index Plates * Precision Vises © Sine Bars ¢ Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 
Fi lugs, Rings and Setting Plug Gages © Spur and Helical Master Gears « Munition Gages ¢ Propeller Hub Gages * Built-up and Special Gages * Gear 


Rolling Fixtures © Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units ¢ Engineering, Design and Development 
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Mallory Aviation 
Battery Chargers 








Buy Bonds—and Keep on Buying 





Mallory aviation battery chargers answer the need for 
charging facilities located at various points within the hangar 
for charging 12 and 24 volt aircraft batteries, and along the 


starting ramp for recharging battery carts right on the field. 


Dependable, economical and long-lived, Mallory aviation 
battery chargers operate noiselessly due to the use of Mallory 
*Time-Tried and Proven” magnesium copper sulphide dry 
dise rectifiers. They are compactly designed for quick and 
easy installation—merely plug the cord into any convenient 
115 volt AC outlet, and instantly a source of steady DC 
power is available! They supply a high charging rate for 
completely discharged batteries — with an automatically 
decreasing rate as the battery becomes charged to protect 


and prolong battery life. 


For complete information on full charging facilities for all 


aviation needs, see your Mallory distributor or write direct. 


P.R.MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA > 





* Rectostarter is the registered trademark of P. R. Mallory & Co., Inc.. 
for rectifier units for use in starting internal combustion engines 
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MAGNESIUM COPPER SULPHIDE RECTIFIERS—_ 
STATIONARY AND PORTABLE D. C. POWER: /SUPPLIES- = 
BATTERY CHARGERS AND AVIATION. 
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ORCO products 


@ ORCO processes for bonding rubber and 
synthetic rubber to metal have improved the 
efficiency and lengthened the service life of farm 
operating machinery. 


Long before the war, ORCO engineers co-operated 
with farm equipment manufacturers in the elimi- 
nation of metal to metal contacts that not only 
were causing excessive wear of working parts 
but were limiting the use of specific types of 
farm equipment. 


Such pre-war achievements of ORCO engineers 
have contributed immeasurably to keeping pre- 
war farm machinery in action during the past few 
years when new farm machinery was difficult or 
impossible to obtain. 
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are in ACTION 


When war broke, ORCO engineers were called in 
for co-operation on the production of such widely 
diversified products as: 


auxiliary fuel tanks for airplanes, tank tracks, 
diving masks and diving equipment, high 
altitude oxygen mask equipment, airplane 
engine parts, parts for bombers and other 
warplanes, two-man and eight-man Kayaks 
(landing boats), life belts, inflation systems 
for rubber boats, submarine goggles, and 
numerous military products of a secret nature. 


The cumulative experience of The Ohio Rubber Co. 
before and during this war points to one obvious 
conclusion: the ability of our organization toextend 
to YOU what we term “ORCO-OPERATION.” 
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(Absolute Control forA " Loads, on All Roads! 






TRAILER CONNECTIONS 


HAND CONTROL VALVE 


wo ™ 


MANIFOLD 


“Sra VALVE 


RESERVOIR © i “a i 


RELAY 
EMERGENCY VACUUM POWER 
VALVE CYLINDER 







FOOT CONTROL 
VALVE 


SLACK ADJUSTERS VACUUM POWER 
CHAMBERS 


MIDLAND VACUUM POWER BRAKES 


Today’s heavy loads and strict delivery schedules make 
Midland Vacuum Brakes a greater asset than ever. The 





( IMPORTANT FEATURES fe. : : ; : 
in MIDLAND VACUUM BRAKES absolute control provided by Midland’s exclusive, fully 


- compensating control valves stops any load—quickly— 
* Simple in design —rugged in safely —easily. 


construction. Midland Vacuum Brake Kits are designed and engineered 





¥ bcs motel braking power in especially for all popular makes of trucks. Safeguard your 
% Thoroughly and carefully en- equipment, and your delivery schedules, by giving your 
gineered and tested. trucks the dependable protection of Midland Vacuum 
* Interchangeable in fleet oper- Brakes. Specify Midland when ordering new vehicles. 
ation. 
* Less lining wear—fewer brake a 
adjustments. THE MIDLAND STEEL PRODUCTS CO. LK rr 
Export Department: 38 Pearl Street, New York City bs “ WEY, 


MIDLAND 





CHRISTENSEN 


POWER BRAKES 
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All Standard Schrader Valve * 
Caps contain this specially |\ 
designed sealing unit with a 
dome-shaped rubber washer 
vulcanized between two 
dome-shaped BRASS plates. 
Because of their unique con- 
struction, these caps are 
guaranteed airtight up to 
250 Ibs. pressure. This mighty 
midget does the work. 





MR. & MRS. AMERICA 


A flat or underinflated tire on the road today may mean 
no car to drive tomorrow. Don’t let this happen to you. 
Check your tires now. Are they properly inflated? Is there 
a cap on each tire valve? Airtight Schrader valve caps are 
available in the familiar red, white and blue package 
wherever gas or tires are sold—or tires are serviced. 











Li 
Schrader 


CONTROLS THE AIR 


You wouldn’t use a donkey if your tires gave out? Per- 
haps not—but if you couldn’t get new tires, you wouldn't 
drive your automobile either. And actually the situation 
is that serious. No new tires are in prospect for most of 
us for a long time. Therefore, if you want to keep on 
driving, be sure your tires are properly inflated NOW— 
for underinflation ruins tires. 


The easiest and most effective way to prevent costly, 
destructive tire wear is to keep your air pressure up— 
for a 6.00 x 16 tire underinflated only 6 Ibs. (as an 
example) loses 30% of its mileage. The remedy is sim- 
ple. Put air in. Keep air in. Be sure that every tire valve 
has a Schrader tire valve CAP to sea/ that air in. Screwed 
down fingertight, these caps prevent leakage through 
the valve mouth. And—remember—it’s that last turn 
that makes the absolute seal. 





NEXT TIME YOU GET GAS 


Get Mi- O 
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SOLD EVERYWHERE 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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FOR POST-WAR UNIFORMS THAT SPELL SERVICE 


REEVES ARMY TWILL 


“FROM COTTON TO CUTTER” 
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Leading bus companies are typical of the many 4, 
customers for Reeves Army Twill. Whatever 
the industry, if uniforms are needed, this top-quality fabric tailors smartly and 
gives superb service. Over 80 million yards of it have already been used to help 
equip America’s fighting men, and it is proving itself under the toughest climatic 
and combat conditions of global war. This fabric, Sanforized Shrunk* and 
color-fast to sun, water and perspiration, will meet your post-war uniform 
needs. When the time comes to order them, choose from a wide range of 
popular colors — for long-lasting good looks insist on Reeves Army Twill. 


"Residual shrinkage less than 1% 


s 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin «+ Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Reeves Sateen * Warrior Twill 


imam REEWES BROTHERS, Inc. 


54 WORTH STREET + NEW YORK 13, N. Y. 








2K ‘ cpresentatives in Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St.Louis * Montreal * Toronto 
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Another Battle Front Oxygen Producing Plant 


Awortuer, another in the steady stream of Independent Mobile Oxygen Generators is 
on its way to our fighting forces...somewhere on the world Battle Fronts... supplying oxygen 
to our “hi-flying” air squadrons who could not leave the ground without their oxygen 
tanks filled. * « Independent...first to produce these Mobile Oxygen Generators— First 
Too in actual service—You'll find Independent Engineering Company first—after Victory 


—to supply you with equipment for producing industrial gases for peace-time pursuits. 


Independent Engineering Co.— Pioneer designers and producers of Mobile Oxygen and Hydrogen generating 
plants for the armed forces... builders of Oxygen, Hydrogen and Acetylene plants 


—manufacturers of industrial gas cylinders and cylinder handling equipment. 


INDEPENDENT ENGINEERING CO. 


O’FALLON INCORPORATED ILLINOIS 
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Are Your War Contract Machines 


CONVERTIBLE 2 


2 , 


~« 
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Here’s an experience that may 
suggest what you can do about 


conversion—NOW! 


HIS IS the story of how one of 

our leading manufacturers “‘dis- 
posed”’ of a group of surplus war 
production machines by having 
them converted to a different op- 
eration on a different contract—at 
a money saving of about one third 
of the cost of buying new machines 
of comparable efficiency. 


There were eight machines in all, 
two each of three well-known stand- 
ard makes and two Snyder “‘spe- 
cials.”” When our study of the 
proposed production operation in- 
dicated that conversion was prac- 
tical, the machines, consisting of 
base end sections with machine 
unit slides upon them, were shipped 
to our plant. 


Converting the standard machines 
involved building new center sec- 
tions (between each pair of base 
ends) upon which fixtures were 
mounted. Two-spindle milling 
heads were mounted on the sliding 
sub-assembly units and as these 
units were of three different designs 
it was necessary to use specially 
made adapters so that identical 
milling heads could be used 
throughout. 


When conversion was completed, 
we delivered to our client five two- 
way machines, hydraulically oper- 
ated and electrically controlled, for 
a medium sized milling operation 
upon an ordnance part. Three 
machines were made from the three 
pairs of standard units and two 
from the two Snyder “specials.” 


This job is typical of many retool- 
ing jobs that can be done when 
war contracts are terminated and 
the urgent need of the moment is 
to convert every possible machine 
to postwar application. 


Not all machines will be so readily 
convertible, of course, but many 
will and it may be possible that 
many manufacturers will be able 
to buy their present machines 
from the government at favorable 
prices, have them converted, re- 
place them in their line and put 
them to work on civilian goods at 
a very substantial saving in capital 
investment and at an even more 
important saving in time. 


Such procedure would help greatly 
in solving the three-way problem 
of disposing of government-owned 


Years of Successful Co-operation with Leading American Industries 
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machinery, getting necessary new 
machinery and getting floor space 
for the changeover. 


And, of course, getting machines 
converted in a matter of weeks 
instead of having to wait months 
for new machines naturally is going 
to help in getting men back to 
work quickly. 


Whether conversion is practical in 
the case of your machines depends 
upon a number of factors which we 
will be glad to discuss with you if 
you will write us fully, listing your 
machines and describing your pro- 
posed products and production 
objectives. 


Gh Lye 


PRESIDENT 


SNYDER TOOL AND ENGINEERING COMPANY 
3400 East Lafayette © Detroit 7, Michigan 


NAVY DER 


DESIGNERS AND BUILDERS OF 
SPECIAL-PURPOSE MACHINES 
FOR HIGH PRODUCTION 
AT LOW UNIT COST 
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BOUGAINVILLE 


NEW GUINEA 
Photos: U. S. ARMY SIGNAL CORPS§ 


“CATERPILLAR” BULLDOZERS, EQUIPPED WITH FEDERAL-MOGUL 
BEARINGS, ARE THE ALLIES’ NO. 1 FIGHTING TOOL 


Recruited for use as a military construction implement, 
the bulldozer-equipped ‘Caterpillar’ Diesel tractor, 
which uses Federal-Mogul sleeve bearings, has stolen the 
show on many a beachhead and invasion front. First 
ashore with the infantry, to clear beaches, build dirt 
ramps for landing craft, prepare air runways, the tractor- 
bulldozer has been used to destroy pillboxes and caves 
holding enemy suicide groups, shake snipers from tree- 
tops, form a strong shield for advancing troops—in ad- 
dition to performing a multitude of herculean construc- 
tion jobs. 


Tens of thousands of bearings, bushings and similar pre- 
cision parts leave our six well-equipped plants daily to 


~ 


serve on America’s weapons of war. As the war ends, 
we will turn, almost without interruption, to bearing 
production for the automobiles, trucks, refrigerators, 
diesel engines, tractors, and many other much-needed 
peacetime power units. Wherever shafts turn in sleeve 
bearings, for 45 years FEDERAL-MOGUL sleeve bearings 
have been the recognized standard of dependable quality. 


FEDERAL-MOGUL CORPORATION, DETROIT 13, MICHIGAN 
Bearing Specialists Since 1899 


Sleeve bearings and bushings designed, 
developed and manufactured for engines, 
pumps, compressors, large machine tools 
and ail applications where such parts 
are used. 


Manufacturers of Equi-Poise and Tru- 
Pitch marine propellers from 4 inches to 
12 feet diameter; Equi-Flex cushion 
stuffing boxes and shaft logs; struts, rud- 
ders, propeller shafts. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





! 


> 
F 
i — 
: iia 

















REYNOLDS 














No part is too smali or too large for the com- 
plete Reynolds facilities. All parts are subjected 
to rigid inspection as a normal routine of manu- 
facture and stamped with the customer's as- 


ORWARD-LOOKING MANUFACTURERS recognize their acute 
F need of thoroughly dependable sources of supply in the 
midst of today’s uncertainties and changing conditions. 
Reynolds is just such a supplier, where aluminum parts are 
concerned . . . whether the order calls for the speedy delivery 
of a few hundred or a million. 

hese past few years have given Reynolds a post-graduate 
course in fast, economical parts manufacture. The lash of 
war “must” orders produced aluminum parts by the hun- 
dreds of thousands . . . parts of every conceivable size and 
shape—from small angle brackets and sub-panels to com- 
plete wing and cabin segments. Reynolds pre-fabricated 
aluminum parts lowered the cost and speeded the manufac- 
> of planes, tanks, ships and the thousand-and-one de- 

‘Ss that go into these weapons. 
‘eynolds facilities are complete in every respect .. . from 
bauxite mines to finished aluminum parts. Batteries of 

















REYNOLDS 
ALUMINUM | 









2 ; , ” y ceil eee 
sembly code numbers. Carefully compiled tally 
sheets systematically record the shipment of all 


parts. There is no confusion or delay in assem- 
bling Reynolds parts. 


modern high-speed machines, manned by skilled operators, 
are now available to manufacturers with suitable allocations. 


Parts can be fabricated to the most strict specification, or 
when desirable, Reynolds engineers are ready to work with 
manufacturers to determine the best application of the new 
Reynolds-developed aluminum alloys to the specific job at 
hand. No part is too large or too small for the Reynolds 
production facilities. 


Why not investigate what Reynolds can do for you now? 
Reynolds Metals Co., Aluminum and Parts Div., Louisville, 
Kentucky. 

* ** * , 


SALES OFFICES IN THE FOLLOWING CITIES; Akron, Ohio. Atlanta, 
Ga. Baltimore, Md. Beverly Hills, Calif. Boston, Mass. Buffalo, N. Y. 
Chicago, Ill. Cincinnati, Ohio. Cleveland, Ohio. Dallas, Texas. Dayton, 
Ohio. Detroit, Michigan. Kansas City, Mo. Milwaukee, Wisc. Minneapolis, 
Minn. New Orleans, La. New York, N. Y. Philadelphia, Pa. Pittsburgh, Pa. 
St. Louis, Mo. San Francisco, Calif. Toledo, Ohio. Washington, D. C. 
Wichita, Kansas. 
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STEP UP PRODUCTION with 








An all-purpose metal-cutting 
saw, the Wells No. 8, can be 
used on production, in stores, 
toolrooms or on maintenance for 
dependable service in the cutting 
of metals. 



















Three-speed selection provides the 
most efficient cutting speed operation. 
Gravity controlled feed and automatic 
shut-off permit one person to keep 2 or 












Specifications 
VW ELLS No. 8 














. : ots dat more Wells Band Saws in operation. 
| | CAPACITY: Rectangular . x 
(Special Guides) . . . 5”x 24" For low first cost, installation cost and power 
ROUNDS: . . 8" diameter cost... for a long service life with a minimum 
MOTOR: 1/2 HP. current optional of maintenance use a Wells No. 8. 
SPEEDS: . . . Selective 60, 90, 130 ft. per min. Soo :sacen dletiiniten win adine 
WEIGHT: . . . . . Approximately 750 pounds . Y : 
direct for complete details. 


















Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
101 JEFFERSON ST., THREE RIVERS, MICHIGAN 
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THE ARMY “MECH’S” GRIP OF STEEL 


It’s a simple little tool—a pair of 
pliers—that gives our army airplane, 
tank and auto mechanics the grip of 
steel needed to quickly and easily 
tighten, loosen, twist, bend or cut 
parts and materials. 


Thousands of pairs of pliers now in 
use on far-flung battlefronts are made 
of Republic Electric Furnace Steel. 


As produced by one manufacturer, 
23 operations are required in addi- 
tion to forging. Steel cost is only 10% 
of the production cost. Thus the steel 
must be uniformly sound in structure 
—uniform in grain size—uniformly 
clean and free from inclusions — uni- 
form in hardenability — uniform in 
strength—to insure against imperfec- 
tions that would cause rejection at 
final inspection and loss of the high- 
percentage overhead and labor cost. 
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Republic Electric Furnace Steels are 
as CLEAN and SOUND as the most 
expert furnace practice and long 
experience can make them. They are 
consistently and uniformly homogen- 
eous—free from practice-upsetting 
variables. Thus they insure maximum 
benefits from mass production methods. 


And these “targeted” steels are accu- 
rately aimed at narrow specifications 
—then held to that mark precisely 
by the close control possible only 
in electric furnace melting. 


REPUBLIC 


Republic Electric Furnace Steels can 
help YOU produce items that will 
bring profits in competitive peace- 
time markets. To this end, Republic 
offers you its unequalled experience 
and increased capacity as the leader 
in this field of steel-making. Write us. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Divisione Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division a Culvert Division 
Niles Steel Products Division © Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Com 

Export Department: Chrysler Bldg., New York 17, N. Y. 


ELECTRIC FURNACE STEELS 
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SERVICE CASTER & TRUCK DIVISION 
OF DOMESTIC INDUSTRIES, INC. 
676 N. Brownswood Avenue, Albion, 


Eastern Factory: 449 Somerville Ave., Somerville (Boston) Mass. 
Toronto, Canada: United Steel Corporation, Ltd., SC&T Co. 








The giant Martin “Mars” 








TAYLOR FIBRE 


FLIES WITH THE 


MARS 


The Navy’s great fiying boat, the Mars, built by 
The Glenn L. Martin Company, shattered all exist- 
ing records for cargo transportation and over- 
water flight when it took to the air with almost 
75 tons gross weight. 


Primarily designed as a cargo plane, everything 
possible was done to increase payload by reducing 
dead weight. Into this scheme of things, Taylor 
Phenol Fibre and Vulcanized Fibre fit perfectly, 
for these two products are famous for their ability 
to provide a high degree of strength with unusually 
light weight. 


Taylor’s broad, wartime aviation experience can 
be useful to airplane manufacturers whether they 
have their noses to the grindstone of today’s pro- 
duction, or their eyes focused on the post-war 
planes of the near future. 


Don’t make the mistake of assuming “it can’t be 
done with fibre” until you’ve given Taylor engi- 
neers a chance to look at your blueprints. Write 
to us today, in complete confidence, and without 
obligation. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: pHENnot FIBRE + VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


Norristown, Pennsylvania e¢ Offices in Principal Cities 
Pacific Coast Headquarters: 544S. San Pedro St., Los Angeles 
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DOING THE “UNUSUAL' 
IS NOT DIFFICULT for 


WHITAKER 








Send us blueprints 
of your requirements 
covering -- 


® WIRING HARNESSES 
*BONDING JUMPERS 
® CABLE ASSEMBLIES 


® AIRCRAFT and RADIO 
CABLE PRODUCTS 
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Above is illustrated one.of many com- 
plicated wiring assemblies turned out 
by Whitaker. It serves as tangible proof 
of the statement that “doing the unus- 
ual is not difficult for Whitaker.” Many 
other examples could be cited covering 
our production of cable products for 
automotive, aircraft, marine and radio 
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equipment . . . Regardless of whether 
your wifing requirements are immedi- 
ate, or for the future, it will pay you to 
get in touch with us. You will find that 
we have the “know-how”, skilled man- 
power,and ample plant facilities fora big 
volume of wartime and post-war pro- 
duction... Your inquiries are solicited. 


WHITAKER CABLE CORPORATION 


General Office: 1305 Burlington Avenue, Kansas City 16, Missour; 
. Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
ge RI ROR HR AMIN Se 
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We've earned two Stars in our 
work for Victory. DO YOUR 
PART WITH WAR BONDS! 
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d “roller conditioned” 


type single and multiple 
n our specialty, war emer- 
Aght us a multitude of ap- 
ur patented spinning process 
h stamping, drawing, braz- 
achining. We forecast an ever 
g use of metal parts specifically 
red or redesigned for these tech- 
Hes. Surely you can see why an early 


SEND TODAY FoR INTERESTING 
FACTUAL BROCHURE ON SPUNSTEEL 
SERVICE—Faster ... less costly ... great 
quantities! The needs of war were met 
by SPUNSTEEL'S creative engineering 
personnel in redesigning former bar stock 
and forged parts for precision fabrication 


from stampings. Today these ex- = by 4 CORPORATION 
perienced, foresighted, cooperative Sie hail id mn aa 
SPUNSTEEL men are at your service, 2040 DUEBER AVENUE, S. W. - CANTON 6, OHIO 
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This Sav-Way multi-purpose internal grinder has 17 
specific features—the features which you production 
men have asked for. Neoprene insulated against 
vibration, distortion, mis-alignment. Equipped with the 
famous Gold Seal Spindle—the spindle that breathes! 
Combines accuracy and stamina with the speed, flexi- 


bility, and wide range adaptability so necessary in the 





coming period of change-over and new product develop- 


ment. The coupon will bring complete FO Yoyilis Cov 
description, specifications and prices. tt © Cer 7g fh 
tae 13, mes, box 5), 4D 


BOX 117, HARPER STATION, DETROIT 13, MICH. 


; BUILDERS OF HAND AND HYDRAULIC INTERNAL GRINDERS . PRODUCERS OF GOLD SEAL SPINDLES 
PLUG GAGES . MICROMETER CHECKERS ° PRECISION AIRCRAFT, AUTOMOTIVE, AND ORDNANCE PARTS 


fd 
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Making vehicles comfortable is your business. 
Making the seats more restful is ovr business, 

Foamex seat cushioning babies passengers like 
nobody's business. They don’t just sit on this 
wonderful latex foam. They float on millions of 
buoyant, air-breathing cells. 

Every one of those cells is a little air-valve 
shock absorber. Every one says ‘‘no admittance” 
to vibration. 

Every one breathes to keep seats (and passen- 
gers) air-cooled, fresh and dainty. 

These cells, plus the natural resilience of latex, 
make seats fit passengers better — instead of 
squashing passengers’ flesh to fit the seats. 


@TRADE MARK 


And Foamex wears years longer. A Foamex seat 
never needs restuffing. There’s no stuffing in it. 
No springs either. Foamex replaces both with 
one molded, sag-proof unit. 

Sorry, you can’t have Foamex for civilian use 
right away. It’s strictly military. But you can put 
Foamex into postwar comfort plans. Remember, 
it’s more restful — it’s more efficient — it’s made 
only by Firestone. 

P.S. The ideal covering for Foamex seats — 
Velon*, Firestone’s new wonder fabric. Makes 
smarter colors practical. 


b the pest in music listen to the Voice of Firestone, Mon- 
day evenings over the evtire NBC coast-to-coast network. 
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These are typical precision screw machine parts. 
Tourek can make them exactly to your specifications 
... in any size from 1/16” to 2 5/8”... 

in any metal ... in any quantity. 

Here at Tourek to supply these custom parts 

is an organization coordinated to serve. An 
organization complete and modern in equipment... 
ingenious in engineering “know-how”. . . and 


rich in manufacturing experience. 


Although present production demands are today 


engaging our facilities, we are eager to serve 


you. Why not consult us—particularly on 


your postwar screw machine parts problems? 


agit 
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MAKERS OF THE FAMOUS 
TOUREK BALL JOINTS 


ist 15, 1944. 


TOUREK’S EQUIPMENT 
Tourek’s modern plant is 
equipped with the latest model 
automatic screw machines, all 
necessary supplementary 
equipment and complete tool 
room facilities. 


TOUREK’S EXPERIENCE 
To the solution of your special 
gee Tourek brings to 

ear nearly a quarter of a 
century of successful, volume 
manufacture of screw machine 
parts of the most intricate de- 
sign and precise dimensions. 


TOUREK’S INGENUITY 
Tourek’s Engineering Staff 
works closely with you to 
devise the most effective de- 
sign and economical produc- 
tion of precision parts. 
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THIS 600 TON 


PRESS 


SHEARS COPPER BILLETS 


HYDRAULICALLY 
















WATSON-STILLIME 
Sindeaulic Equipment. Valsad: 
Forged Steel Fittings. 
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IT was a surprise dawn attack! Scores of huge artil- 
lery pieces were wheeled into position down tortuous 
mountain slopes and over the punishing deserts of 
Africa. Tons of guns always under complete control— 
eased along or stopped short by Warner Electric Brakes. 
Yes, modern tractor-trailers and many other types 
of power equipment will be braked electrically after 
the war. Warner Electric Brakes, performance-proved 
on thousands of essential motor transports and artil- 
lery pieces in grueling war service all over the world, 


will be available for a wide range of new applications. 


Warner Electric Brake Mfg. Co. 


Beloit, Wisconsin 


CONTROLLED SPLIT-SECOND STOPPING 


August 15, 1944 


POWER 


FOR 


ANY 
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ASSEMBLE THEM FASTER... AND CHEAPER 


Stich tm with Wee/ 


Ammunition Boxes 
Ejection Chutes 
Map Pockets 





Fire Walls 
Shrouding 

Packing Harness 
Sealing Strips 
Trailing Edge Beading 





Wire stitching to 
speed up the 
assembly of air- 
plane and glider parts has advantages 
over both riveting and welding. It 
increases production. It lowers cost. 
It does not require skilled labor. 





U-S-S American Aircraft Stitch- 
ing Wire is tough and ductile enough 
to form sharp, tight corner bends so 
that it clinches flat on the underside 
to provide full bearing on the ma- 
terial. Yet it is so hard that it actually 
punches a clean slug out of the base 
metal about the size of the wire itself. 
Thus it produces a clean hole—with 
no tearing puncture in the base ma- 
terial nor burring of the hole. No 
cracking of the material occurs with 
attendant notch effect that localizes 
stresses under various load factors. 


ra) e re SI Bsa 


AMERICAN STEEL & 
Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


N l-F BD 
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U-S-S American Aircraft Stitch- 
ing Wire will penetrate gauges up to 
.035” for half hard stainless steel—up 
to .060” for SO aluminum and up to 
040” for24ST aluminum. It is heavily 
coated with a tightly adhering zinc 
coating to withstand a minimum of 
300 hours salt spray test. 

Proved under the toughest operat- 
ing conditions, this high carbon steel 
wire is .051” size (with all tolerances 
under) and has a minimum tensile 
strength of 290,000 lbs. per square 
inch. It is put up on 5 and 10 Ib. cores 
ready for mounting on stapling ma- 
chines. (A 5-lb. core of American 
Aircraft Stitching Wire makes ap- 
proximately 10,000 stitches.) We 
welcome the opportunity of discuss- 
ing the application of this product to 
your wire-stitching needs. 


WIRE COMPANY 


ioe 
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ADVANTAGES 


Strongly joins metal to metal, or 
metal to rubber, wood, asbestos, 
fabric, leather and plastics - with- 
out backing strip. 

Requires less highly skilled 
workmen. 

Stitches can be applied about 10 
times as fast as rivets — about 
twice as fast as welding spots. 
Faying surfaces may be painted 
before fastening. 

Work need not be cleaned before 
fastening. 

Mating and clamping of work is 
less critical. 

Inspection time and skill required 
are reduced. 

Flange distance can be reduced. 
Power requirements and initial 
cost of stitching equipment are 
considerably lower than for any 
type of welding. 
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Handling Problems 77% 


From the start of this national emergency, 
Mathews Engineers have burned the mid- 
night oil. Huge layouts, new handling prob- 
lems, very special devices — and every sys- 
tem vitally needed as quickly as possible. 
Brass and aluminum, ship and tank plate, air- 
craft parts and motors, shells and bombs — 
all had to be handled in quantities up to that 
moment unheard of. Many normal years of 
experience have been gleaned from these few 
months of activity. The ingenious develop 
ments in conveying these special materials 
will serve industry well in the peacetime years 
ahead, for the more highly developed the 
manufacturing and materials-handling phases 
of production become, the greater the num- 
ber of people who can enjoy the advantages 
the product affords. It can be profitable to 
take advantage of the experience of Mathews 
Engineers. Their service is available in prin- 
cipal cities in the United States and Canada. 
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NEW 
STANDARD 
MOLDING 
OFFICES 


to Better Meet Your War 
and Post-War Needs 


for INJECTION 
PLASTIC 
Parts and Products 


Office and Factory Address in 
Dayton Remains Unchanged 


Manufacturers in all industries in these 
areas who are interested in the use of 
injection molded plastic P rm ay and prod- 
ucts may now submit their prints and 
specifications direct to the new Standard 
Molding offices listed below. These new 
offices have been established to meet the 
increased demand for precision injection 
molded plastic parts in these areas . . . 
and to expedite service and delivery of 
Standard products, 


Standard’s injection molded plastics, al- 
ready used extensively throughout the 
automotive-aircraft industries, maintain 
minutely accurate tolerances, are excep- 
tionally long-wearing . . . durable. An 
economical application of injection mold- 
j ed plastics may improve your production 
—now, as well as after the war — and 
effect a worthwhile conservation of 
weight, labor and critical metals, 


Standard Molding Corporation, a pio- 
neer in the injection plastics field, invites 
ou to use its specialized engineering 
owledge and experience, its research 
and manufacturing facilities, 
Blueprints submitted for our study 
will be safeguarded carefully, 


NEW YORK —R. S, Christie Co., 175 Fifth 
ry ~ Nea York, N. Y., Phone Gramersy 








-89 . 

DETROIT — Standard Molding Corp., 6452 
Cass Avenue, Detroit 2, Mich,, Phone MAdi- 
son 6300. 

CHATTANOOGA—Standard Molding Corp., 
+e Chattanooga Bank Bldg., Chattanooga, 

enn, 
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MOLDING CORPORATION 
DAYTON 1, OHIO 
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HOW'S YOUR TAKE-OFF 
GOING TO BE? 


Just as air strips precede useable air fields, practical 
post-war plans will precede satisfactory post-war busi- 
ness. 


Substantial ground-work now will unquestionably lead to 
equally substantial profits in the days to come. 


Also a backlog of good will, will help provide volume 
when it is needed—needed to provide jobs for ex-service 
men. 


For these, and other good reasons, present indications 
A CHILTON Publication are that more manufacturers will advertise in AUTO- 
® MOTIVE and Aviation INDUSTRIES this year, than ever. 


AUTOMOTIVE conned Cosiatcon MDUSTRIES § 


Chestnut and 56th Streets 
Philadelphia 39, Pennsylvania 
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In Cleveland's big Public Hall this October 16th, 
the metal industry will meet to take stock of its 
present tremendous fund of information during 
the 26th annual National Metal Congress and War 
Conference Display. 

To knit together these developments of the war 
years as a compact design for tomorrow, some 
30,000 metal men will attend this five-day meet- 
ing. They will see more than 300 exhibits devoted 
to new improvements in metals, processes, prod- 
ucts and equipment. 

They will hear more than 150 technical and 
practical lectures prepared by nearly a thousand 
metal experts under the direction of five great 
national societies. This is the metal industry's 
26th annual postgraduate course on metals, with 
the emphasis this year on the design for tomorrow. 

You are cordially invited to attend. 


Your only entrance fee will be your interest in 
metals. Pack your problems — come prepared to 
partake of the expert knowledge available — to 
participate in wide-open technical sessions. Come 
prepared to see scores of operating exhibits and 
to discuss what's new with the engineering experts 
of more than 300 companies. 

Make your hotel reservations now through the 


Housing Bureau, c/o Cleveland Convention & . 


Visitors Board, 1604 Terminal Tower, Cleveland 13, 
Ohio. 


For Exhibit Space 


Certain choice display spaces are still available 
even though 300 companies have already re- 
served space. For complete information on dis- 
plays, wire collect to American Society for Metals, 
7301 Euclid Avenue, Cleveland 3, Ohio. 


NATIONAL 
































DO YOUR 
POST-WAR 
PLANS CALL 
FOR PRECI- 

SION PARTS 











GUIDE-BOOK CAN HELP 
YOU ... SEND FOR IT TODAY 


Get this new illustrated booklet and 
see how the Adeco organization and 
facilities can meet your exact speci- 
fications for close-tolerance production 
of parts and assemblies on a contract 
basis. This helpful information is 
yours for the asking. 





AIRCRAFT & DIESEL EQUIPMENT CORP. 
4401 N. RAVENSWOOD AVE. 
CHICAGO 40, ILLINOIS 


Your Partners in Precision 
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New Products 
(Continued from page 112) 


has twice the yield strength of com- 
mon structural steel. In extruded 
shapes, such as those used in aircraft 
wing beams, the new alloy has a 
tensile strength of about 88,000 psi 
after heat treatment. Under the same 
conditions, it has a yield point of ap- 
proximately 80,000 psi. In the form of 
alelad sheet, such as would be used for 
the skin of planes, it has a_ yield 
strength of about 67,000 psi. 


Fibron Tape is 
Versatile Insulator 


“Fibron,” a many-purpose plastic 
tape of widely divergent applications, 
is now in production at Irvington Var- 
nish & Insulator Company, Irvington, 
N. J. It is used for insulating wires, 
cables and electrical equipment; for 
splicing cables; and for protecting wir- 
ing, piping, and equipment exposed to 
caustic or corrosive fumes, oil, grease, 
acids, alkalis or moisture. 

Fibron Tape is manufactured from 
*“Vinylite” resin, a product of the 
Carbide and Carbon Chemicals Cor- 
poration. It is heat-sealing, flame re- 
sistant, and high in dielectric and me- 
chanical strength. 


Corrosion Preventive 
Filter and Sprayer 


The Hileo corrosion preventive filter 
und sprayer, a product of The Hilliard 
Corporation, Elmira, N. Y., is used for 
spraying rust and _ corrosion pre- 
ventives on metal surfaces, including 
internal mechanism of aircraft engines 
when preparing them for storage and 
shipping. The Hilco unit consists of a 
tank into which the liquid rust and 
corrosion inhibitor is placed and a filter 
equipped with heaters for warming the 
fluid to insure free flowing. A high 
pressure motor driven pump draws the 
fiuid through the filter and delivers it 
through a length of hose at the end 
of which there is attached a spray 
nozzle. 


AC-DC Electrodes 


The Alloy Rods Company, York, Pa., 
offers a stainless steel arc welding 
electrode that is said to perform equal- 
jy well on alternating or direct cur- 
rent in all positions. The maker states 
that these AC-DC electrodes, which 
are available in all stainless steel 
analyses, have exceptionally Jow spat- 
ter loss, easily removed slag and in- 
stant are establishment. 





War Bonds 


are 


A Good Buy 
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convenient one, too. 








_. Cleveland’s 
most friendly hotel 
is its most — 
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Hirectly Exposed to the Elements 









is setting new records for 
ce and weatherproof qualities! 


AR supplies to fighting fronts, wrapped in 

FIBREEN, are arriving in usable condition 
despite direct exposure to driving rain, snow, sleet, 
salt water, ice, tropical humidity — and rough 
handling! 





The very same properties that made FIBREEN the 
preferred protection for peacetime shipments are 
the reasons why it is now an essential war need. 
When victory is won, FIBREEN will again be 
available for general use. 


GAUGES THIN AS .001 
COILS UP TO 300 LBS, PER INCH OF WIDTH 
ALL CARBON AND ALLOY GRADES 
WIDE RANGE OF PHYSICALS 
EXTREMELY CLOSE TOLERANCES 


This Waterproof, Tear-Resistant, Fibre-Reenforced 
Wrapping Can Simplify Your Postwar Shipping 


Shipping and handling costs 
in many industries have 
been reduced by the use of 
FIBREEN. For nearly 25 
years The SISALKRAFT 
Co. has pioneered in meth- 
ods of using sisal fibre-re- 
enforced, waterproof wrap- 
ping materials. 

In your postwar planning 
you may benefit from our 
long experience in the uses 





of FIBREEN and other 
SISALKRAFT products — 
to protect your products 
from damage in transit — 
to cut costs — to reduce 
losses in transit! 


SISALKRAFT leadership is 
the result of the unmatched 
performance of its products 
and a research and engineer- 
ing service for developing 
: ‘ 

better wrapping methods. 


HUNDREDS OF TEMPERS + WIDTH UP TO 24” 


THE COLD METAL PRODUCTS CO. 
TU oSdie lela Mel m litem Gel eM alcticl ll miclacti a Ger 


YOUNGSTOWN, OHIO 


Ww 





Ask SISALKRAFT 
to belp cut your wrap- 
_bing and ne costsl 


GIVES MAXIMUM PRODUCTION PER TON 


Manufacturers of SISALKRAFT, FIBREEN, SISAL-X, 
SISALTAPE AND COPPER-ARMORED SISALKRAFT 
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Screw Machine Products 


AMHERST@eOQOHIO 


Chicago Detroit 


who is mighty 
pleased about 
the fact that 
his 
SCREW 
MACHINE 
PRODUCTS 
are made 
FASTER 
and 
BETTER 
for 
LESS 


by 
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Ward LaFrance Builds 
Army Heavy Wrecker 


(Continued from page 25) 


ized heavy duty vehicles ranging in ca- 
pacity from seven tons and upwards. 

As mentioned earlier, the physical 
plant is composed of a group of indi- 
vidual buildings, each one housing some 
portion of the departmental setup. One 
building, houses the machine shop frame 
assembly, and the welding department. 
The machine shop has been modernized 
by the installation of a battery 
of Cincinnati heavy-duty Hydro-Matic 
milling machines, a Bullard V-T-L, a 
Cincinnati single-spindle Hydro-Tel, 
American Hole-Wizard and Radials, 
Grinding and modern sheet metal and 
tool-room machines. 

The welding department produces a 
large variety of fabricated sub-as- 
semblies which are built-up by welding 
castings and forgings to formed steel 
plate sections. Steel plate is cut to 
form on the Airco automatic flame cut- 
ting and Kling Bros. rotary cutting, 
flanging and offsetting machines. The 
welding is done in booths, using Hobart 
portable arc-welders. 

The chassis frame department handles 
frame assembly. Here the rails and 


| eross-members are drilled to templates, 





| fer the body and its accessories. 


then hot-riveted, using the prepared 
weldments and sub-assemblies. 
Another building houses the major 
sub-assenmtbly department for engines 
and axles. Engines are fitted on a con- 
veyor line where the operators attach 


| the accessories, clutch and transmis- 


sion, and prepare the engine for in- 
stallation in the chassis. Another 
group, on the axle line, installs the 
springs, brackets, and other attach- 
ments, and assembles complete rear 
axle bogies. 

Adjacent to the sub-assembly is the 
final assembly department with two 
parallel conveyor lines. Here the ve- 
hicle is integrated completely except 
Fol- 
lowing assembly, the vehicles move 
through a paint spray booth, and upon 


| emerging from the booth they are run- 


| 
| 
| 


| 
| 


in at the end of the line so as to estab- 
lish lubrication of the engine, trans- 
mission, and the entire power train. 

The vehicle is then ready for inspec- 
tion and road-testing without load for 
preliminary acceptance. Following the 
road test, the vehicles come into the 
service department for such adjust- 
ments and repairs as may have been 
indicated by the tester. 

For the final acceptance test, the ve- 
hicles are road-tested with load, using 
10-ton concrete blocks. As illustrated, 
the blocks are suspended from overhead 
rails and are dropped onto the chassis 
in preparation for the road test. This 
procedure, developed by Ward La- 
France, is said to be unique in the in- 
dustry. Upon completion of the test, 
the vehicles again return to the ser- 
vice department for adjustments and 


repairs. If major repairs are required, 
the road test is repeated. 

Meanwhile, cab assemblies, bodies, 
and other accessories such as winches, 
hoist, etc., are prepared for installation 
in other departments. Cabs are re- 
ceived in fabricated form but require 
the installation of the instrument panel, 
instruments, windshield, wiring har- 
ness, etc. 

Road-tested vehicles then enter the 
final assembly building where the body, 
crane and its accessories are installed. 
At one station, the cables for the 
winches and hoists is wound on. The 
painting of the vehicle is then com- 
pleted. In addition to the major acces- 
sories such as winches and hoist, the 
vehicle as delivered carries a great va- 
riety of tools and military equipment. 
Such items are installed in another 
building, making the vehicle ready for 
driveaway. 

Another important stage ir this 
process is the electrical testing of the 
complete vehicle to assure proper Op- 


eration of field radio equipment, with- . 


out interference. This is the familiar 
test for radio suppression which is car- 
ried on in a special booth. 

In the main, materials handling is 
done by means of overhead hoists. For 
this purpose each building has been 
fitted with a series of overhead rails 
traversing the principal areas where 
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ED SUPERINTENDENT — PLANT 
WITH 400 MEN—CHICAGO-MILW AUKEE 
DISTRICT. VARIED PRODUCTS METAL 
WORKING FIELD: MACHINING, SOL- 
DERING, AND ASSEMBLING OF LIGHT 
SHEET METAL PARTS AND STAMP- 
INGS. EXPERIENCE AND ABILITY TO 
HANDLE MEN, PIECE WORK RATES 
AND DETAILS ARE IMPORTANT FAC- 
TORS. PERMANENT POSITION. STATE- 
MENT OF AVAILABILITY REQUIRED. 
BOX 45, CHILTON COMPANY, CHEST- 
NUT & 56TH STREETS, PHILADEL- 
PHIA 39, PA. 





WANTED — MECHANICAL ENGINEER 
FOR MACHINE DESIGN—FEEDS, C‘¢ )N- 
TROLS, DIES AND TOOLS FOR CON- 
TINUOUS OPERATIONS. SPECIAL RE- 
QUIREMENTS FOR LIGHT FACTORY 
WHERE SPECIAL MACHINES ARE 
BUILT. APPLICATIONS FOR SMALL 
AND LARGE PRODUCTION REQUIRE- 
MENTS. PERMANENT POSITION. 
CHICAGO-MILWAUKEE DISTRICT. 
STATEMENT OF AVAILABILITY RE- 
QUIRED. BOX 46, CHILTON COMPANY, 
CHESTNUT & 56TH STREETS, PHILA- 
DELPHIA 39, PA. 





WANTED: SERVICE TRAVELER to cover 
service matters with distributors on neW 
Hydraulic Brake Boosters and other Auto- 
motive Equipment. Excellent position with 
good future assured. Statement of avail- 
ability required. Box 39, Chilton Company, 
Chestnut & 56th Streets, Philadelphia 39, 
Pa. 
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IS THE SHORTEST WAY HOME”... 
Specify 
Walker-Turner Flexihle Shafting 


In transmitting light power loads between two 
points, it is often possible to design a simpler, 


Ls lighter, more compact product with Flexible 
4 ‘ Shafting than with gears. 

=. You'll find, too, that it pays to specify Walker- 
: Turner Flexible Shafting on jobs like these — 
%) for smoother power flow, more sensitive con- 
: trol, trouble-free operation. Into this product, 
:. we've packed all the “know-how” picked up 
3 in years of manufacturing our own flexible 
' shaft machines ... in years of working with 
S other manufacturers on problems of power 


transmission and remote control. Let us know 


if we can put that experience to work for you! 


WALKER - TURNER COMPANY, INC. 
Plainfield « New Jersey 





mamneus.ns FOR REMOTE CONTROL AND POWER TRANSMISSION 








WHEN THE “LONGEST WAY ‘ROUND | 


“PACKAGED METAL ENGINEERING” 


CUTS PRODUCTION AND ASSEMBLY 
COSTS ON PARTS AND PRODUCTS 


Yo SAVES MATERIALS AND WEIGHT 
Yo IMPROVES UTILITY AND APPEARANCE 





Here’s a cluster of Grammes war production ingenuities that can be 
profitably utilized in the manufacture of your postwar product. The 
Aimable Bomb Cluster comprises 59 individual pieces that have been 
stamped, machined, coined, projection welded (4 sets of 6 welds in 
rapid sequence), and assembled into a group of 9 main units. 

With 69 years of precision fabricating skills, cleverly devised as- 
sembly methods, and broad ‘know-how,’ Grammes can save you time, 


| money and materials on your parts or product. The facilities listed 
| provided a centralized set-up for efficient and economical precision 


fii FLEXIBLE SHAFTING ff 
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fabricating and assembling. 


STAMPING ETCHING 
DRAWING TOOLS & DIES 
SPINNING EMBOSSING 
WIRE FORMING 
ENAMELING 


LINE ASSEMBLY 
MACHINING 
SPRAYING 
LITHOGRAPHING 
SCREW MACHINES 


DRILLING 

WELDING 

PLATING 

HARD ENAMELING 
HEAT TREATING 


Grammes can be your complete manufacturing source, providing the 
all-inclusive services and facilities of “Packaged Metal Engineering” — 
*in one package... ome service... we take over ALL responsibility, 
acting as YOUR factory, from Design Research to Drop Shipments. 

From idea development and product improvement to postwar manu- 
facture, Grammes Contract Service facilities are available NOW for 
Research, Design, and Engineering. Let us work with you, complete 
confidence assured. Send today for our booklet—‘‘Contract Service by 
Grammes’’—address Dept. 11-8. 












“MASTER CRAFTSMEN IN METAL” 


ESTABLISHED 1875 
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CHICAGO DETROIT CLEVELAND MILWAUKEE PHILADELPHIA 


ALSO CREATORS OF DECORATED NAME PLATES * TRIMS * BEZELS * ESCUTCHEONS 
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assembly or sub-assembly work is done. 

About 20 per cent of the dollar value 
of the product is represented by export- 
packed spare parts, comprising, concur- 
rent spares, deficiency spares, replen- 
ishment and emergency spare parts. 
These materials are packed for export 
in accordance with Army specifications. 
However, one of the major contribu- 
tions claimed by Ward LaFrance is the 
development of a system of re-usable 
crates for packing major units such as 
engines, transmissions, axles, etc. These 
are so designed as to protect the units 
while in transit; to serve as storage 
bins at the repair bases; and, what is 
even more important, for use in pack- 
ing worn units which are consigned to 
overhaul depots or for return to the 
U. S. for rebuilding. Incidentally, it 
may be noted that the smaller packing 
boxes are used as bins for parts at the 
other end, thus dispensing with the es- 
tablishment of formal! stock rooms with 
racks and bins. 

On the record this organization has 
done an outstanding job during the 
War with moderate new building con- 
struction and outlay for new equip- 
ment. The experience thus gained is 
expected to play an important role in 
the postwar development of heavy duty 
vehicles to be produced on a custom 
basis. 


Regarding Superchargers 


Wartime emphasis on engine per- 
formance has greatly stimulated in- 
terest in superchargers and while pro- 
duction today is devoted entirely to the 
war effort, the future holds many in- 
teresting problems of reducing costs 
and increasing efficiency through the 
use of supercharging wherever ir ternal 
combustion engines are used. The su- 
percharger has played an important 
part in the development of the airplane, 
particularly the high-altitude military 
planes. 

According to E. W. Wasielewski, 
chief engineer of B-W Superchargers, 
Inc., supercharging of engines to give 
sea level power up to 12,000 ft. was 
fairly common at the outbreak of World 
War II. The war brought with it a 
need for large numbers of internal 
combustion engines for stationary, ma- 
rine, and transportation uses. Maxi- 
mum possible power had to be ob- 
tained from these engines and super- 
charging was the obvious solution of 
this requirement. McCulloch Engineer- 
ing Corporation (now B-W_ Super- 
chargers, Inc.), a pioneer in the pro- 
duction of centrifugal type super- 
chargers for automobile engines, devel- 
oped and produced the positive displace- 
ment supercharger which their engi- 
neers considered best adapted to these 
applications. Mr. Wasielewski said 





these superchargers are used today iy 
a large number of engines, mostly 
Diesels, for high speed boats, landing 
craft, other marine uses, locomotives, 
and generating units for military in. 
stallations of all kinds. The power of 
these engines has been increased by 
supercharging 20 to 30 per cent and 
in some cases, considerably more. A 
large proportion of four-cycle engines 
in military service are now super. 
charged. Although the increases in ep- 
gine power so far developed by super. 
charging have been of moderate extent, 
there appear to be no obstacles to 
doubling engine power by this means, 
in Mr. Wasielewski’s opinion. There 
are, however, some limitations on the 
amount that the power of engines can 
be increased by supercharging. This is 
particularly the case with the Otto 
cycle or gasoline engines, where mati- 
fold temperatures and pressures must 
be kept within limits except as higher 
octane fuels permit operation at higher 
temperatures. Another factor is 
strength of the mechanical parts. With 
constantly improving engine design, 
materials, and fuels, however, the sv- 
percharger will play an increasingly im. 
portant role, according to Mr. Wasie. 
lewski, as manifold pressures rise. Ir 
many applications, the decreased cost 
of carrying around a_ smaller anid 
lighter engine must be balanced against 
the cost of supercharging. 








One man—or one woman, for that matter—can do the 
work of four men in materials moving with the revo- 
lutionary HYDROLECTRIC motorized lift truck. 
Users, faced with man-power losses to the military, are 
able to ‘‘make up”’ the loss on this one-to-four. ratio, 
thus releasing three men for other effective duties. 


The HYDROLECTRIC is the original creation of the 
Stuebings, originators of Lift Trucks in 1910. It costs 
only one-third as much, weighs only one-third as 
much as other “‘rider’’ type trucks of equal capacity. 
User recommendations based on 15 years of 8-hour-day 
performance. Write for immediate information. 


Nt. 


ager TRUCE 


2425 SPRING GROVE AVENUE, 


CINCINNATI 


RELEASES 
THREE... 


14, OHIO 
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SPECIAL BOLTS AND STUDS 


Uniform in strength, with precise, clean 
cut threads, and forged heads of any 
type or shape, RITCO Special Bolts and 
Studs can be made in any metal . 

ground or unground ... in sizes up to 
2” diameter. We are regularly supply- 
ing special belts to fill the needs of the 
aircraft, marine, automotive and many 


other industries. 





Remember RITCO ger 


SPECIAL BOLTS, NUTS & STUDS ff 
DROP FORGING & DIE SINKING ff 
SCREW MACHINE PRODUCTS | 
HEAT TREATING | 
SPRAYED METAL SERVICE 
PARKERIZING 


Es’. ~ctes gladly submitted. Send somples or blueprints. 
Catclog on Request. 


RHODE ISLAND 
TOOL COMPANY 


148 West River St., Providence, Rhode Island 
Serving Pmervican Industry Since (S34 
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HANDLES FAST 












"BOY, THIS 
TAPE SURE 





YEAH, IT'S 
THE TAPE 
FOR WAR 

WORK!" 













AND EASY!" 





Something mew in transparent, 
colored, multi-colored, or print- 
ed tape for every important war 
job. FILMONIZE pressure-seal- 
ing tape — easier to use — faster 
to apply — is speeding war pro- 
duction to every fighting front. 
The time-saver among tapes — 
FILMONIZE doesn’t curl back 
or stick to itself. Off the roll and 
on the job instantly — conven- 
iently — FILMONIZE keeps the 
war production line rolling! 

Place a trial order now with 
your distributor and you'll see J 
what we mean. 


Filmonize 
Sets New 


Standards 


@ Easy to use... strips cleanly 
off the roll. 

@ No “‘curl-back’’ .. 

: tangle . . . no waste. 

) @ Fade-proof colors . . . prifit- 
ing sealed in. 

@ Widths from 4” to 18” 
throughout the Filmonize 
line. 





TRADE MARK REG 


SELF-SEALING TAPES 






INTERNATIONAL PLASTIC 
CORPORATION 


MORRISTOWN, N. J 
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Im sorry 
| invented 


the pocket! ‘A 







>» 


F I HAD KNOWN that some Americans would be using 
pockets to hold all the extra money they’re making 
these days I never would have invented them. 


POCKETS ARE GOOD places to keep 
hands warm. 


Pockets are good places to hold 
keys...and loose change for car- 
fare and newspapers. 


But pockets are no place for any 
kind of money except actual expense 


“WAR BENDS to Have and ta Hold 


money these days. 


The place—the only place—for 
money above living expenses is in 
War Bonds. 

Bonds buy bullets for soldiers. 


Bonds buy security for your old 
age. 


Bonds buy education for your kids. 

Bonds buy things you'll need later 
—that you can’t buy now. 

Bonds buy peace of mind—know- 
ing that your money is in the fight. 


Reach into the pocket I invented. 
Take out all that extra cash. Invest 
it in interest-bearing War Bonds. 


You’ll make me very, happy if 
you do. 


You'll be happy too. 





Sa 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council! 
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+> DEPENDABLE SOURCE FOR 


SPECIAL OR 


STANDARD GAGES 


OF ALL TFS 


~ 


These special segment thread gages, are ex- 
amples of the wide variety of thread, plug, and ring 
gages being regularly produced in our plant. De- 
signed by our staff of engineers and manufactured to 
specified tolerances, they represent the highest skill 


and craftsmanship. The same high standards apply 


MERZ 


THIS 1S QUR sos! 


to special tools, fixtures, machines and parts, pro- 
duced singly or in volume on contract. Our facilities 
and equipment are equal to the finest in the country. 
Write for literature describing these special engineer- 
ing and manufacturing services, and our line of 


standard gages, carried in stock for prompt shipment. 


Eugincering Company 


INDIANAPOLIS 7, INDIANA 








wuitney- JENSEN prooucts 


30 YEARS. EXPERIENCE 





oO. 

FoRGE C 

psins DRO Eee 
LAN 


T.|S$ 


DROP FORGINGS 
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No. 162 SHEAR 


For cutting off angle iron up to 
3” x 3” x 4” clean and square with 
no distortion of ends. Double cut blade 
shears both sides. Ball Bearing Screw 
Action provides maximum power 
with minimum effort. Easily operated 


by one man. For bench or floor use. 


WRITE FOR CATALOG. 

















ANGLE IRON COMBINATION 
SHEAR -NOTCHER - BENDER 


Three standard Whitney - JENSEN 
units are conveniently positioned on 
a sturdy welded steel stand—the No. 
4 Angle Iron Shear, No. 50 Mitre 
Notcher, and No. 51 Bender—to 
this No. 455 Combination. 
x 2” x Y,” angle iron. 


form 
Capacity 2” 


OVER 80 USEFUL SHEET METAL TOOLS 


WHITNEY METAL TOOL COMPANY 


ROCKFORD, iLL 


190 FORBES ST o 
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§ for Aircraft * Peacetime Producers 
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have a temperature control problem, write us. 


GENERAL CONTROLS 


801 ALLEN AVENUE, GLENDALE 1, CALIF. 
Branches: Boston - New York - Detroit » Chicago + Dallas 
Philadelphia-Cleveland-Atlanta-Denver+San Francisco 


ensuahi: and Flow Controls 


AIRCRAFT = 
TEMPERATURE CONTROLS 


|| | for Today and Postwar 


Temperature Controls offer unique 

j * advantages to aircraft designers and 

manufacturers now and in the post- 

war period. These controls operate 

flaps on airplanes. They reduce the human ele- 

ment in such operations. They provide all hi-g 

benefits because they operate in any position re- 

gardless of vibration, change of motion or acceler- 

ation. Operating hydraulically, they give instant 


response on liquid or air-cooled engines. If you 


of aot 9s and Temperature Con- ° 


of Automatic Pressure, _ 


These dependable 
internal- gear ro- 
tary Tuthill pumps 
are available in 
sizes from | to 200 
g-p.m. and pres- 
sures up to 400 
p.s.i. Write for 
Catalog. 


SERVING ARMmy 


MERCHANT maping 


TUTHILL PUMP COMPANY 
939 E. 95th ST. @ CHICAGO 19, ILLINOIS 





| Machine Division 




















HOW P-T BOAT 
Clutch Experience 
WILL HELP THE 
Maneuverability of 
POST-WAR TRUCKS 


The ingenuity that developed clutches 














capable of t itting the sudden surges of 
power demanded of these compact 
terpieces of precision" is available to 





dunes of post-war motor vehicles. Let 
our power transmission engineers 
help you build war-tested per- 
formance into your new and im- ¢ 
proved models. 


"one Loaded 


CLUTCHES 


SEND FOR THIS HANDY 
BULLETIN ON POWER 
TRANSMISSION CONTROL 


It tells and shows how 
ROCKFORD CLUTCH 
and POWER TAKE-OFF 
applications are saving time, power and 
money in a wide variety 
of industries. Gives ca- 
pacities, dimensions and 
specifications. 


Rockford Drilling 


















Borg-Warner Corporation 
a 5 Catherine Street, an i. 





















w to  PEAVORN ANCE ANG ECON SRT). 
Machine Tools § 


: | Process Mechiner | Far 7) as a ials Handling vt Movers $ Machinery} rae Units 
- ; 


Pullmore Maltiple-Dise Clutches + Over-Center a Spring-Loaded Clutches , Sane Take-Offs 
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FITZGERALD 


GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 


Gasket Craftsmen 
for 38 Years 





Gaskets of all types and materials 


The 


FITZGERALD MANUFACTURING CO. 
TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


FITZGERALD 
GASKETS 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 











a 


a... 











COLOSSUS 
INDUSTRIAL 
PRODUCTS 


You Need This Newe Book! 


This latest abridged text book will give you a new 
conception of how Colossus Products fit into wartime 
production . . . demonstrates how these RELATED 
products can serve you—efficiently in production 
department — conveniently in purchasing depart- 
ments. 

The 24 Rhodes engineer- representatives assure you 

quick consultation anywhere in the United States. 

> FELT WHEELS & BOBS 
i y INDUSTRIAL FELTS 
STEEL WOOL 


PUMICE STONE 
ABRASIVES & ROUGES 
SPONGES & CHAMOIS 












A Name That Grows 
Bigger and Bigger 


Simplification of ring design—the combining into a single ring all 
the desirable features of many individual rings has accounted for the 
great growth in popularity of the Simplex Piston Ring. 


In a single Simplex Ring design may be obtained complete oil 
and compression control; accurately measured cylinder lubrication; 
automatic, effortless break-in; non-scuffing; fuel economy and long 
wear. 

No other basic ring design provides so many desirable features in 
a single ring as does the Simplex laminated piston ring. 


Through this revolutionary ring construction principle Simplex has 
greatly simplified the reconditioning problem for you. Take advantage 
of it and save both time and money. Specify rings ““Made by Simplex.” 
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GRAND QUICK LOCKCET 
With Trigger Release 


light, fast production work. 
Can be applied or released in 
a jiffy. Will pay for itself in 
a few days. 
lever, gib seat makes it abso- 
lutely 
parallel, slanting or rounded surface. Spring tension 
holds to desired opening. Trigger release action frees 
screw instantly with a single motion for re-setting or 





permits re-clamping to other work of same thickness 


without any further screw adjustment. Screw, swivel 
and trigger release action are COPPER PLATED. 
Made of heat-treated spring steel. Proof test approx. 
2500 Ibs. 

Two models, one for Aluminum and Soft Metals 
Ask about our Complete Line of GRAND Speed 
Clamps for every kind of work. 


Catalog Free on Request. 


GRAND SPECIALTIES CO. 
3113 West Grand Ave. Chicago 22, Ill. 





The best time-saving clamp for 


Swinging, locking 


non-creeping on any 
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Others Failed Ni oating 
Speed Way 

«7 rid wa . > 
SpeedWay's ‘‘know how'’ was able to a 
develop new gearmotor designs for 
the Armed Forces that did the re- 
quired job. Today, expanded needs 
for these motors take SpeedWay's 
capacity, as well as the capacities of 
other large motor manufacturers, 
working to SpeedWay Specifications. 


If you need motors or gearmotors 
for a standard or special application, 
bring your problem to SpeedWay 
Motor outputs t= Bien 1/3000 
to 1/3 h.p. Unlim gear ratios 
available from stock gears. Write for 
our recommendations on your war or 
postwar problem. 


Write for SpeedWay’s 
new Motor Bulletin 
showing standard A.C., 
D.C., and Universal 
Motors and gearmotors. 


SPEEDWAY MFG. CO 


1872 S, 52nd Ave., Cicero 50, Ill 
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to 
infinitesimal 
Tolerance 
Limits 


AIRCRAFT engines and other instruments of war 

would not be the precision mechanisms that they 
are today, were it not for the machining of vital parts to 
tolerance limits that closely approach the infinitesimal. 
As specialists in this exacting field, we shall be glad to 
serve you as soon as war-work permits if you are devel- 
oping a postwar product that requires machining or 


experimental work of a highly delicate character. 


Write Us Concerning Your Requirements. 


THE 


GOVRO-NELSON 


COMPANY 


1931 Antoinette Detroit 8, Mich. 














B saws AND FILES IN INACCESSIBLE PLACES 
& operates BY ELECTRICITY— FLEXIBLE SHAFT—AIR 


B simpte AND EASY TO USE—LIBERALLY GUARANTEED 


SEE YOUR JOBBER OR WRITE DIRECT 


Mid - Statez EQUIPMENT CO. 


Saw-Gun Division 





ANOTHER 
SPECIAL BY 
PROGRESSIVE 


. threads. 
re eo 
Special, - =~ on It 
and finishes metal bd 
. = ) ° « ce 
ings adapted -4 \wres- 
alloy are Feudy 
upset specialt y: : 
gives * 95,000,000- 


EssIVE MEG. G0 


N. 
TORRINGTON: CON 





A 


bye.4” Dae, oh 
~elLTe) 
“ NOsport / NS ag 


The meeting or better- 
ing of required delivery 
schedules is a habit at 
Mercury,made possible 
by a personnel skilled 
through long experi- 
ence in building aircraft. 


MERCURY AIRCRAFT INC. 


AIRCRAFT SURFACES * FUEL TANKS 
PARTS * ACCESSORIES 


a 
at The Cradle of Auiation 











2430 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS | HAMMONDSPORT/+ NEW YORK 
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THEN APPLY THEM PROPERLY. . 


@ Anything less than the best cutting fluids available is a 
handicap to your production. Equally important is proper ap- 
plication. Stuart Oil Products and Stuart Oil Engineering will 
* give all the advantages it is possible to get from renege fluids. Stuart ol 


: es, sngineeri® i 
_ For All Cutting Fiuid Problems : 


_ Chicago, U.S.A. © UMITED ec Est. 1865 ° 
Warehouses in Principal Metal Working Centers 


Rs a 
Be Coe, 
ee & = ith ever BoA, 














MOLDED 
AIRCRAFT PARTS 


=>. isolate vibration, seal joints, 
oe ~ protect men and equipment 






To isolate vibration, seal joints and protect men 
and equipment on aircraft, MANHATTAN de- 
veloped specially engineered molded rubber 
parts from natural and synthetic rubbers. 


Motor Mounts, Diaphragms, Sealing Rings, Pack- 

gs, Gaskets, Grommets, Ignition Parts, Bump- 
ers, Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some of the 





Distinctive worm gear 
tightening action provides 


powerful belt-like pull-up. MANHATTAN Rubber Products on. aircraft. 
Uniform pressure all 
around prevents leaks, Can Other MANHATTAN Rubber Products speed 
fabrication. They include: 
LP be put on or taken off hose | 






Proved outstand- 
ingly reliable in 
severe service on 
aircraft fuel, oil, 
and coolant lines. 
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ptincraft Standard Parts (a. 


1717H NINETEENTH AVE., ROCKFORD, ILL. 


in place on pipe. Can be 


re-used, No loose parts. Paint Spray Hose Other rubber 
Compact design. Ex- Welding Hose 


Air Hose Conveyor Belt 





products for 
tremely long take-up. Abrasive Wheels plant maintenance 
Made in sizes from 2” up- Transmission Belt Plane Fueling Hose 
Write for circular. 
Sist Year Keep ahead with MANHATTAN 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC 


Executive Offices Passaic, New Jersey 











Equip with WITTEK 


Automatic Roll Feeds and Reel Stands 


Wittek Roll Feeds are being used extensively coiled strip stock. .investigate now the many 


by war plants in their large volume production _ possibilities of Wittek Roll Feeds and Reel Stands. 


of high quality metal stampings. The flexibility Write for catalog, prices and recommendations 
of Wittek Roll Feeds will assist these plarts in 


their peacetime conversion through their adapt- W é TT - KK Pi / 7) 
ability to various jobs. Keen competition will 


ROLL FEEDS 


demand the utilization of equipment to its point MANUFACTURING CO. AND 


of highest efficiency. If your postwar plans 4305-15 W. 24th Place, Chicago 23, Ill. REEL STANDS 
include punch press production of parts from 
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PREPARE FOR A BETTER JOB NOW 


Become a Specialist in Essential Industry 


“SUGGESTED SHOP PROBLEMS” 
AN UP-TO-DATE MANUAL 


Abundant with practical shop ideas 
for defense contract jobs, aircraft main- 
tenance, sheet metal replacement parts, 
machine shop bench hand work on work- 
ing fixtures, and other useful data on 
BLUE PRINT READING, sheet metal 

drafting, layouts, pattern making, pre- 
cision hand filing, assembly, riveting, etc. 

An Indispensable Reference Guide for many shop uses 
and a full year’s practice course compiled into this prac- 
tical manual. 


SUGGESTED }j 
SHOP ° PROBLEMS. |/I 
FoR | 


HAND SKILL PRACTICE 


Ww =n 
ve 


£ 


Shipped postpaid at $3.75 


I. D. WHITE 
Dept. 17, P.O. Box 142, Flatbush Station, Brooklyn 26, N. Y. 


Crane 





A single engine supplies 
both mobility and lifting 
power, with easy one-man 
operation. All main ma- 
chinery fully enclosed in 
a one-piece cast 
gear case. Ask for 
complete data. 
3° . 


og 


Wis. 








Jew: 


Heavy, medium and light stamp- 

ings in any quantity. A steady flow 

of production— when you want it. 

WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, Mass. 


QUALITY 


QUALITY 
STAMPINGS 


STAMPINGS 





A Single Length Fits Hundreds of Diameter Sizes 


CENTRAL 


Universal 
HOSE CLAMPS 


For FREE sample 
and prices, write to 


This powerful, universal clamp is. available 
in any desired length, to accommodate any 
range of diameter sizes. Ideal for both pro- 
duction and service needs. Costs Less... 
Easier to U 


CENTRAL EQUIPMENT CO. 


900 SOUTH WABASH AVE., CHICAGO 5, ILL. 

















* 





For Ignition Switch Service; Di- 
rectional Switches; Dove Tails 


MITCHELL DIVISION 
Philadelphia, Pa. 


Air Cleaners—Oill Bath and Pre- 
Cleaners for Engine Protection 


UNITED AIR CLEANER DIV. 
Chicago, Ill. 
Divisions of 


UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, Ill. 





LEADING THE 
INDUSTRY IN 
CARBIDE TOOLS 
SINCE 1930 


TANTUNG 


CUTTING TOOLS 


Wiese miliin’ 


VASCOLOY RAMET CORP. « 


*& MASTER SEAL * 
SHAFT SEALING UNITS 


A self contained self aligning, tamper proof, low loss, SHAFT SEAL for 
rotating shaft. Easily installed or replaced. Made in two styles—flange 
type shown or press type assembled in a pressed steel case. Adaptable 
for use in Aireraft Electric Motors, Oil Pumps, Gasoline Pumps, Hydrau- 
lie Equipment and accessory drive shafts. Will design for your needs. 
Write today for complete information. 


FEDERAL SEAL CO., Kendallville, Indiana, U.S.A. 


DIES 
439 


NORTH CHICAGO, ILLINOIS 











FRANCIS AND CAPPELLE 


Consulting Engineers 


We offer engineering service on MECHANICAL DESIGN 
PRODUCT DESIGN ® DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 
e 


75 East Wacker Drive, CHICAGO, ILLINOIS 
Phone: Central 5615 





EE 








THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave 
General Motors Bidg 


Chicago, tll 
Detroit - Albany. N.Y 





Manufacturers of a complete line of AC 
& DC Electric Resistance Welding Ma- 
chines. Originators of Stored Energy & 
Variable Pressure. 


Watch page 3, 
next issue, for 








AIRCRAFT Gk Vibzalion LITTELFUSES 


For severest service. Locked Cap Assembly—Vibration-Resisting WRITE FOR CATALOE 
Elements—Anti-Contraction—Expan- 
sion. Fuses for all instruments, 
high, low voltage, inst., aircraft, 
communications, engine circuits, 
Vibra: radio, automobile, auto radio, clips, 
. oa ~ mountings, panels. Send for Catalog. 


201 Ong St.. El Mente, Calif 








LITTELFUSE INC, SiSs"sr“d*avaut 





> JOHN CRANE Z 
PUMP SEAL 


7] Designed for AIRCRAFT, MARINE, JEEP 
Se TRUCK, TRACTOR AND AUTOMOBILE PUMPS 


CRANE PACKING COMPANY cuicaco'ss. uc: 











Be 100% with 10% 
Buy War Bonds 
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ALWAYS A SOURCE OF SUPPLY 


For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressors, 


Production Equipment. 
OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 


BS* EMERMAN MACHINERY CORP. ctisteo a3, 111 





























_ NEW PRODUCTS NEW IDEAS 


re A large manufacturer now engaged exclusively in de- 
’ fense work, wants large production items for post-war 
§ development. 





We can furnish Engineering, Financing, Manufactur- 
ing, Selling 


Many sound products or ideas never get past the model 
stage, due to a lack of one or more of the above essen- 
tials. Why not contact a strong company able to sup- 
ply all of the above facilities within the one organiza- 


tion? If your proposition meets the requirements of es SHEET METAL 
soundness and practicability, we would like to discuss 
it with you. Before sending your drawings to us or ’ 


anyone else, protect yourself by having copies of them 
witnessed and the originals retained in your possession. 
The date of witnessing should be kept confidential by 
you, as this is the date on which you can prove priority. 


AERO SUPPLY MFG. CO., INC., Corry, Pa. 








_ by | | >| Nee 











Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM siinerr LAMPS? 











Radiant Energy Drying, baking, heat- Men who know FELT are available to assist 
ing and dehydrating is the modern e . 
Fre method—cuts drying cost, saves time, you in selecting the exact FELT for your re- 
AWS uses minimum space, produces uniform quirements. Their success is built on ability 
results. 


to make customers as well as to sell FELT. 


American Felt 
Com 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of ‘‘Drying Prob- 
lems Made Easy’’ today. 





MARK 











North American Electric Lamp Co. General Offices: Gurnvitse, Conn. 
ee tee ae Se. Lan, 6 Mileiaet Cuedend tas Aiggten eae) a eae 














sm & How to Accurately Measure a 
Large* Unwieldy Parts... Mee ne “ Standen 


* Up to 168’ Sm 





.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 


| AUTOMATIC’ CHUCKING EQUIPMENT 


POTTER .& JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND 


















...is explained in this 
FREE BOOKLET 


Write for your copy today. Learn how 
D&T Tubular Micrometers and Standards 
can be applied as accurately to the meas- | 
uring of work up to 168” as ordinary 
micrometers are to small precision parts. 


Ask for Bulletin No. B-200. 


Davis and Thompson Co. 


5 
ra Mfrs. of Machine Tools and Micrometers 


» 6411 W. Burnham St. + Milwaukee 14, Wisconsin 
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A-C Spark Plug Div 
Abrasive Company 
Abrasive Dressing Tool Co......... 
Abrasive Machine Tool Co 
Acadia Div. Western Felt Works.. 
Accurate Spring Mfg. Co 
Ace Mfg. Corp 
Acheson Colloids Corp 
Acme Pattern & Tool Co., 
Adel Precision Products Corp 
Aero Screw Company 
Aero Supply Mfg. Co., 


eee eee ee 


Aeroquip Corporation 
Aetna Ball Bearing Mfg. Co 
Ahlberg Bearing Company 
RAPSTERRS COPD Foe eevee doce ae's 
Air Reduction Sales Co......... 125-165 
Aircraft Accessories Corp 
Aircraft & Diesel Equip. Corp.... 
Aircraft-Marine Products, Inc 
Aircraft Nut Corp 
Aircraft Screw Products, Inc 
Aircraft Standard Parts Co 
Ajax Electrothermic Corp 
Ajax Manufacturing Co., The 
Allegheny Ludlum Steel Corp..... 
Allied Products Corp 
Allison Div., General Motors...... 
Aluminum Co. of America 
Aluminum Industries, 
Alvey-Ferguson Co., 
Air Filter Co., Inc 





Brake Shoe Co 
Brakeblok Div 
Broach & Machine Co... 
Chain & Cable Co., Inc. 
Chemical Paint Co...... 
Coil Spring Co 
MS Gale o'decin ceo dila + 0s 205 
Hammered Piston Ring 
Div. Koppers Co 
American Metal Works, 
American Screw Co 
American Society for Metals..... 191 
American Steel & Wire Co 
American Tube 
Anchor Post Fence Co 
Andover Motors Corp. 
Arens Controls, Inc. 
Arkansas Fuel Oil Company 
Armstrong Cork Co. 
Aro Equipment Corp. 
Arrow Safety Device Co. 
Arter Grinding Machine Co. 
Asian Air Associates, 
Associated Spring Corp. 
Atlas Drop Forge Co. ............. 199 
Auto Specialties Mfg. Co. ......... 
Automatic Transportation Co 
Automotive & Aircraft Div. Amer- 
ican Chain & Cable Co., Inc..... 





B-H Aircraft Co., Inc. ..........6 
Bakelite Corp. (Plastic Div.)...... 
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JOB DATA 


PART: Valve Timing Gear for 
Aircraft Engine. MATERIAL: 

































AMS 6240 steel, Brinell-197-170, 
soft but tough. PIECE: 9” O.D. 
%” face, 80 teeth, 20° P.A., 9-11 
pitch, spur form. SET-UP: .080” 
feed per rev. of work, 82 f.p.m. 
hob speed. PRODUCTION 
TIME: 25 minutes per load of 2. 
CUT: Semi-finishing, to leave 


.012” stock. HOB: 2%” x 2%”"x 





114” straight hole, single thread, 


ground, non-topping. 


HOB LIFE:—3 Settings—20 pieces 


per setting—60 pieces per grind. 


ACCURACY—measurement over 





1875” dia pins held to 9.150” 
9.160” 





CLIMB 
HOBBING 


OF AIRCRAFT ENGINE TIMING GEARS 


Here is a good example of efficient production on a large gear of tough material, 
Two blanks are held together on an air-operated clamping arbor. CLIMB HOB- 
BING is used for better finish because it minimizes the tearing effect usually en- 
countered in such tough material. Barber-Colman Hobbing Machines . . . now 
demonstrating their accuracy and durability in hundreds of busy war plants .. . will 
be quickly convertible to peace-time production when the time comes. Keep your 
» B-C machines in good condition, and they will serve you well for many years. 











TYPE “A” HOBBING MACHINE 


The size and type of hobbing machine 
illustrated here is only one of a wide 
variety of machines we make for cutting 
the teeth on spur and helical gears, splined 
shafts, and other hobbed forms from tiny BARGER 


watch pinions up to heavy tractor drive B-¢ 
| <OLMAN 








gears. The Type “A” is a medium-size 
machine with high accuracy and high 
production efficiency. For full details, 
write for Bulletin F-1099., 








PropvpucrTt 





HOBS, HOBBING 

: MACHINES, HOB 
| SHARPENING MA- 
| CHINES, REAMERS, 
REAMER SHARP- 


ENING MACHINES 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8-10 
Shown on AN936 (Army-Navy Aeronautical Standard) 


On the battle fronts . . . in produc- 
tion equipment vital to our war effort. . . 
EverLOCK Washers are holding the line 
against vibration, strain, expansion and 
contraction. They don’t make news, because 
—once they have locked vital nuts, bolts 
and screws into position—they never re- 
quire a second thought. 

Notice how the chisel edges of the Ever- 
LOCK Washer shown above has— when 
flexed under pressure—dug deep grooves 
into the nut and work. Only EverLOCKS 
provide this multiple locking action on 
many wide chisel edges. 

EverLOCK Washers combine important 
savings in assembly time with this double 
indemnity against loosened bolts, nuts and 
screws. 

Wire, phone or mail your orders today. 














...the latest 
addition to the H:P-M line of 
Ale-Rydnaulic’ Metal Working Presses 


COPYRIGHT 1944 by the HYDRAULIC PRESS MFG CO, MOUNT GILEAD, OHIO, USA. 


H-P-M’s 67 years of experience in designing and build- 
ing hydraulic presses is represented in this new line of high 
pressure metal die casting machines. Self-contained units, 
with “‘all-hydraulic’ operation, these new H-P-M die casting 
machines will answer the ever increasing need for large 
capacity, high pressure machines for casting aluminum, 
magnesium and copper alloys. 


H-P-M die casting machines are of revolutionary design 
in that mold clamping, metal injecting, core pulling and 
ejecting units are all operated by direct hydraulic means. 
Simplicity of operation and control are outstanding. 


H-P-M die casting machines are powered by the reliable 
H-P-M oil-hydraulic operating system. Each pump, valve and 
control is designed and built by H-P-M, especially for heavy 
duty service. Write today for H-P-M Bulletin 4402 describing 
these new H-P-M die casting machines. 


COPYRIGHT 1944 by the HY DRAULIC PRESS MFG. CO., MOUNT GILEA 








